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By Bruce E. Tinling and Armando E. Lopez 
SUMMARY 
An investigation has been made of the effects of a variation of 
Reynolds number on the forces, moments, and surface pressures on a semi-
span model of a wing having 350 of sweepback, an aspect ratio of 5, a 
taper ratio of 0.7, and the NACA 651A012 section in planes parallel to 
the plane of symmetry. Data are presented for a range of Reynolds num-
bers from 2,000,000 to 10,000,000 at a Mach number of 0.25, and from 
2,000,000 to approximately 4,500,000 at Mach numbers from 0.60 to 0.94. 
The results indicated that, in general, the effects of Reynolds 
number were greater toward the tip of the wing than near the root. At 
a Mach number of 0.25, the maximum normal-force coefficients for wing 
sections inboard of about 80 percent of the semispan were greater than 
predicted by applying simple sweep theory to two-dimensional section 
data. A lower value of maximum section normal-force coefficient than 
predicted from section data was obtained for sections at 90 and 95 per-
cent of the semispan. At Mach numbers greater than that for drag diver-
gence, a change in Reynolds number from 2,000,000 to 4,500,000 caused a 
change in loading at small lift coefficients which, at a Mach number 
of 0.94, was sufficient to shift the center of pressure rearward by 
150 percent of the mean aerodynamic chord. This change in loading is 
believed to have resulted from a change in the type of boundary layer in 
the region of the shock. 
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INTRODUCTION 
An investigation of the effects of Mach number and Reynolds number 
on the aerodynamic characteristics of several 12-percent-thick wings 
having 350 of sweepback and various amounts of camber has b~en reported 
in reference 1. The results of this investigation indicate that an 
abrupt decrease of lift-curve slope accompanied by a large reduction of 
static longitudinal stability occurred at the design lift coefficient at 
a Reynolds number of 2,000,000 when the Mach number for drag divergence 
was exceeded. Similar phenomena have been reported in reference 2 which 
presents results of tests at a Reynolds number of about 600,000 of sev-
eral wings having 450 of sweepback and the NACA 631A012 section in planes 
parallel to the plane of symmetry. This reduction of static longitudinal 
stability is contrary to previous results from tests of swept-back wings 
having sections less than 12 percent thick. (See, for example, refer-
ences 3 and 4.) The results of reference 1 also indicate the effects of 
Reynolds number on the aerodynamic characteristics of the wings at low 
Mach numbers to be large. 
In order to determine the nature of the changes in loading which 
resulted in the above phenomena, a duplicate of one of the semispan 
models of reference 1 was constructed. This model was equipped with 
flush orifices for the measurement of surface pressures. High-speed 
tests were conducted in the Ames 12- foot pressure wind tunnel and in the 
Ames 16- foot high- speed wind tunnel in order that the effect of a vari-
ation of Reynolds number from 2,000 , 000 to about 4,500,000 could be 
assessed at high Mach numbers . Low-speed tests were conducted in the 
l2- foot wind tunnel over the same range of Reynolds numbers as reported 




wing semispan perpendicular to the plane of symmetry, feet 
drag coefficient ~g) 
( pressurqeS 
drag) Cnp pressure- drag coefficient -
CL lift coefficient (l~~t) 
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Cm pitching-moment coefficient about the quarter point of the 
dyn . h d (Pi tching moment) mean aero amlC c or 
qSc 
Cms span-load pitching-moment coefficient about the quarter point 
of the mean aerodynamic chord computed from the span loading 
assuming the section centers of pressure at 26.2 percent 
chord 
normal-force coefficient (norma~s force) 
c local wing chord parallel to the plane of symmetry, feet 




mean aerodynamic chord , feet 
I b / 2 C dy o 
section pitching-moment coefficient about the quarter point of 
the sect ion chord (section pitching moment) 
qc 2 
(
section nOqrIDac 1 force) section normal-force coefficient 
free-str eam Mach number 
pressure coefficient 
~ local static pressure - ,\ 
~ree-stream s:atic pressur~ 
Pcr critical pressure coefficient, corresponding to a local Mach 
A=S5
o 
number of 1.0 in a direction perpendicular to the wing 
quarter-chord line 
(See reference 4 for derivation of this expression.) 
free-stream dynamic pressure (~ PV 2) , pounds per square foot 
~J 
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R Reynolds number, based on the mean aerodynamic chord 
S area of semispan wing, square feet 
v free - stream velocity, feet per second 
y lateral distance from the plane of s~etry, feet 
a. angle of attack, degrees 
ratio of specific heats (1.400) 
fraction of semispan (b/2) 
p free - stream mass density of air, slugs per cubic foot 
MODEL 
The semispan model represented a wi ng having an aspect ratio of 5 
and had 350 of sweepback of t he quarter- chord line, a taper ratio of 0.7, 
and the NACA 651A012 airfoil section parallel to the plane of symmetry. 
The plan form and section of this model are identical to one of those 
tested during the investigation reported in reference 1. 
The surface of the model was an alloy of tin and bismuth which was 
bonded to a steel spar . In order to measure surface pressures, the model 
was equipped with flush orifices in rows oriented parallel to the plane 
of symmetry at 10, 20, 40, 60, 80, 90, and 95 percent of the semispan. 
The dimensions of the model are shown in figure 1, and the coordinates 
of the NACA 651A012 airfoil section are given in table I. Similar semi-
span mountings were used in both the Ames 12-foot pressure wind tunnel 
and the Ames 16-foot high-speed wind tunnel a s shown in the photographs 
of figure 2. In each case , the model was mounted with the root chord in 
the plane of the 4- foot - diameter turntable, and the juncture between the 
model and the turntable was sealed. The 1/8-inch gap around the edge of 
the turntable was not sealed. 
TESTS 
Ames 12-Foot Pressure Wind Tunnel 
Two series of tests were conducted: one to evaluate the effects of 
Reynolds number at a Mach number of 0.25, and one to evaluate the effects 
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of Mach number at a Reynolds number of 2,000,000. (See fig. 3.) Surface 
pressures, lift, drag, and pitching moment were measured over an angle-
of-attack range sufficient to obtain data for lift coefficients from zero 
to that for the stall, except where the maximum angle of attack was 
limited by wind-tunnel power or by the height of the multiple tube manom-
eter which was used to measure surface pressures. 
Ames 16-Foot High~Speed Wind Tunnel 
Surface pressures were the only measurements made during the tests 
conducted in the Ames 16-foot high-speed wind tunnel. As shown in 
figure 3, the Reynolds number of these tests varied from 3,900,000 at a 
Mach number of 0.62 to 4,600,000 at a Mach number of 0.94. 
CORRECTIONS TO DATA 
Dynamic Pressure 
The dynamic pressure measured in each wind tunnel was corrected for 
constriction effects due to the presence of the tunnel walls by the 
method of reference 5. These corrections have not been modified to allow 
for the effects of sweep. This correction and the corresponding correc-
tion to the Mach number are listed in the following table: 
Corrected 
12-foot pressure wind tunnel 16-foot high-speed wind tunnel 
Mach number Uncorrected qoorrected Uncorrected qcorrected 
Mach number 1Iuncorrected Mach number quncorrected 
0.60 0.60 1.000 0.60 1.000 
.80 
·799 1.002 .799 1.001 
.85 .849 1.002 .849 1.001 
.875 .873 1.003 .874 1.002 
·90 .897 1.004 .898 1.002 
·92 ·915 1.005 .918 1.003 
·94 .934 1.006 
·936 1.004 
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Force Measurements 
The data obtained in the Ames 12-foot pressure wind tunnel were 
corrected for the effects of tunnel-wall interference originating from 
lift on the model by the method of reference 6 using the theoretical span 
load distribution for incompressible flow calculated by the method of 
reference 7. The corrections added to the drag and to the angle of 
attack were: 
fu = 0.263 CL 
~CD 0.00417 CL2 
Since the turntable upon which the model was mounted was directly 
connected to the balance system, a tare correction to the drag was neces-
sary. This correction was determined from tests with the model removed 
from the wind tunnel. The following corrections were subtracted from 
the measured drag coefficients: 
R X 10- 6 M CDtare 
10 0.25 0.0066 
6 .25 .0067 
4 .25 .0069 
2 .25 .0076 
2 .60 .0085 
2 .80 .0094 
2 .85 .0097 







No attempt has been made to evaluate tares due to interference 
between the model and the turntable or to compensate for the tunnel-
floor boundary layer which, at the turntable, had a displacement thick-
ness of 1/2 inch. 
Integration of Surface Pressures 
In order to evaluate the effects of Reynolds number on the aero-
dynamic characteristics of the wing at high subsonic speeds, it was 
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necessary to integrate the surface pressures measured in the 16-foot 
high- speed wind tunnel to obt.ain normal force , pitching moment, and 
pressure drag . In performing the integrations, the loading was extrapo-
lated from 10 percent of the semispan toward the wing root. It was found 
that pitching moments obtained by integration of the surface pressures 
measured in the 12- foot wind tunn~l agreed with the pitching moments 
obtained from force measurements if the loading curve was terminated 
1/2 inch from the wing root, a distance equal to the tunnel boundary-
layer displacement thickness. This procedure was followed when extrapo-
lating the loading obtained from the 16- foot wind-tunnel tests since the 
results of the integrations were to be compared with force measurements 
made in the l2-foot wind tunnel. 
The angle of attack measured during the tests in the 16- foot high-
speed wind tunnel was corrected for the effects of tunnel -wall inter-
ference due to lift on the model by the method of reference 8. The 
following correction was added to the angle of attack : 
where CN was obtained by integration of surface pressures. 
RESULTS AND DISCUSSION 
The aerodynamic characteristics of the model tested during the 
present investigation were similar at moderate lift coefficients to those 
reported in reference 1 for a model having the same section and plan 
form . However , at lift coefficients near that for the stall, differences 
in the aerodynamic characteristics occurred at Reynolds numbers of 
2 , 000 , 000 and 10,000,000 at a Mach number of 0 . 25 , which are believed to 
be attributable to small differences in both the surface contour near the 
leading edge and the condition of the surfaces of the two models. 
The following discussion of the results of the present investigation 
has been divided into two parts: the effect of Reynolds number at a Mach 
number of 0 . 25, and the effect of Reynolds number at h i gh subsonic Mach 
numbers. The surface pressures measured during the tests have been 
integrated to yield section normal - force and pitching-moment coefficients 
for streamwise sections at 10, 20 , 40, 60, 80 , 90 , and 95 percent of 
semispan . Only a limited amount of the chordwise pressure - distribution 
data has been presented in plotted form . However , all the pressure data 
have been tabulated in tables II, III , and IV. 
I 
L 
8 NACA RM A52B20 
Effects of Reynol ds Number at Mach Number of 0.25 
The lif t , drag , and pitching-moment characteristics and the corre-
sponding section normal - f orce and s ection pitching-moment characteristics 
for a Reynolds number of 10,000, 000 are presented in figure 4. Similar 
data are presented in figures 5, 6 , and 7 for Reynolds numbers of 
6,000,000 , 4,000, 000 , and 2,000 , 000 , respectively. The data obtained at 
a Reynolds number of 10, 000 , 000 are included in each of the latter 
figures to show more clearly t he effects of Reynolds number. Although 
data were not obtained beyond the stall at a Reynolds number of 
10,000,000, the section normal- force data for the outer sections of the 
wing (fig. 4(b)) indicate that the stall was imminent at an angle of 
attack of 190 • The lift, drag, and pitching-moment data of figures 5(a), 
6(a), and 7(a) show that the effects of Reynolds number were large, 
particularly in the upper lift- coefficient range. The section normal-
force and section pitching-moment data shown in parts (b) and (c) of 
figures 5 through 7 indicate that the effects of Reynolds number were 
greater toward the tip than near the root of the wing. 
It has been demonstrated by the results of an investigation reported 
in reference 9 that the aerodynamic characteristics of an infinite wing 
in oblique flow are determined by the aerodynamic characteristics of the 
sections normal to the quarter -chord line in accordance with the concepts 
of simple sweep theory. The section of the swept wing of this investi-
gation was approximately 14 percent thick in planes normal to the quarter-
chord line. Application of the simple sweep theory to section data of 
reference 10 indicates that the value of the maximum normal-force coef-
ficient for a section of this wing should be about 0.91 and 0.84 for 
effective Reynolds numbers, based on the velocity and chord perpendicular 
to the quarter-chord line, of 6,700,000 and 4,000,000. These Reynolds 
numbers correspond to streamwise Reynolds numbers, based on the mean 
aerodynamic chord, of 10,000,000 and 6,000,000, respectively. Inspection 
of the data pres~nted in figure 5(b) reveals that these values of maximum 
section normal-force coefficient correspond to those for a section at 
about 80 percent of the semispan; a higher value existing for sections 
nearer the root of the wing, and a lower value existing for sections 
nearer the tip. It must be noted that this correlation is not exact 
since the Mach numbers at Which the section data of reference 10 were 
obtained are probably lower than the component of the Mach number perpen-
dicular to the quarter-chord line of the wing. A correction to the two-
dimensional section data for the decreas'e of maximum section normal-force 
coefficient with increasing Mach number (reference 11) would result in 
the point of correlation being moved farther toward the tip of the wing. 
The reduction in the value of the maximum section normal-force coefficient 
at 80 percent of the semispan with a reduction of Reynolds number 
to 2,000,000 is of the same magnitude as would be anticipated from the 
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results presented in reference 12 which show the effects of Reynolds 
number on NACA 6-series airfoil sections. 
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The chordwise distribution of static pressure at 20, 60, and 90 per-
cent of the semispan for Reynolds numbers of 10,000,000 and 2,000,000 is 
presented in figure 8 . These data indicate that the stall of the outer 
sections at a Reynolds number of 2,000,000 was preceded by a small amount 
of trailing-edge separation, as indicated by a decrease of the trailing-
edge pressures, prior to complete separation f rom the leading edge. At 
a Reynolds number of 10,000,000 and an angle of attack of 16°, a def inite 
loss of pressure recovery at 90 percent of the semispan occurred with 
little loss of leading-edge suction, indicating that the stall at this 
Reynolds number was predominantly of the turbulent or trailing-edge type. 
An analYSis of the characteristics of a swept-back wing which stalled 
from the trailing edge has been presented in reference 13. The data 
of this reference show, as do those of the present investigation, that 
the maximum lift coefficients of the outer sections were approximat ely 
equal to those which can be predicted fr om section data. In ref erence 13, 
the increase in the value of the maximum section lift coeffici~nt of the 
inner sections over that predicted f r om section data was attributed to 
a boundary-layer-control effect afforded by the drainage of the boundary-
layer air away from the inner sections of the wing. This offers a par-
tial explanation for the small effects of Reynolds number on the inner 
sections of the wing of this investigation in contrast to that which 
occurred at the outer sections. (See, for example, fig. 7(b) .) The 
smaller effect of Reynolds number on the inner sections may also be due 
in part to the larger local Reynolds numbers of these sections as com-
pared to the local Reynolds numbers of the outer sections. 
At a Reynolds number of 2,000 ,000 , a reduction in the lift-curve 
slope occurred at an angle of attack of about 30 , accompanied by a 
positive increase in the p~tching moment. (See fig. 7.) Careful meas-
urement of the slopes of the lift and pitching-moment curves of 
figures 5 and 6 indicates that a similar change in slope occurred at 
Reynolds numbers of 4, 000 , 000 and 6,000,000, but to a lesser extent than 
at a Reynolds number of 2,000 ,000. As reported in reference 1, this 
increase in pitching moment and reduction in lift-curve slape occurred 
at the lift coefficient a t which the low-drag range terminated. The 
low-drag range at a Reynolds number of 2,000, 000 extended beyond the 
angle of attack at which an adverse gradient first existed near the lead-
ing edge as shown by the pressure data of fi €:,ure 8 (a). Such an extension 
of the low-drag range a t low Reynolds numbers has been previously 
reported in reference 12. 
On a swept wing, the changes in static longitudinal stability can 
be separated into that caused by changes in the dis t ribution of loading 
along the section chords and that caused by changes in the distribution 
of loading along the span. The portion of the change in pitching moment 
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with lift attributable to changes in the distribution of loading along 
the span is shown i n figure 9. In this figure , the pitching-moment coef-
ficients computed from force measurements are compared with those com-
puted solely from the spanwise position of the center of pressure. In 
making this computation, the chordwise position of the center of pressure 
was assumed to be on the line joining the quarter- chord points of the 
sections perpendicular to the quarter-chord line. The pitching-moment 
coefficient about the quarter point of the mean aerodynamic chord calcu-
lated in this manner has been termed the span-load pitching-moment coef-
ficient Cms . From the agreement of the slopes of the pitching-moment 
curves shown in figure 9, it may be seen -Chat the spanwise center of 
pressure located on the line joining the quarter chords of the airfoil 
sections perpendicular to the quarter-chord line (26.2 percent local 
chord) proved to be the location of the wing center of pressure near 
zero lift. The smaller departure of Cms than of Cm from a linear 
variation with lift coefficient at lift coefficients below the stall 
signifies that much of the change in Cm was caused by movement of the 
section centers of pressure rather than by a change in the spanwise dis-
tribution of loading. Of particular interest is the abrupt increase in 
the pitching moment between 30 and 40 angle of attack at a Reynolds 
number of 2, 000 , 000 which is indicated to be caused by a change in the 
section pitching moments and not by a change in the spanwise distribution 
of loading. At lift coefficients near the stall, a large positive 
increase in Cms occurred which is traceable to a reduction of the lift-
curve slopes of the outer sections of the wing. This increase in span-
load pitching-moment coefficient Cms was much greater than the increase 
in the pitching-moment coefficient Cm thereby indicating that rearward 
movement of the section centers of pressure occurred at these lift 
coefficients . 
Effects of Reynolds Number at High 
Subsonic Mach Numbers 
The data at high subsonic Mach numbers and a Reynolds number 
of 2,000,000 were obtained in the Ames 12-foot pressure wind tunnel. At 
Mach numbers greater than 0 .875, measurements of the static pressure on 
the tunnel wall opposite the upper surface of the model indicated a local 
Mach number greater than 1.0 at some positive angles of attack. Since 
choking of the tunnel renders questionable the validity of data obtained 
under this condition, these data have been faired with a dotted line. 
The data at the higher Reynolds numbers were obtained from tests in 
the Ames 16-foot high-speed wind tunnel . The Reynolds number of these 
tests varied from 3, 900 , 000 at a Mach number of 0.62 to 4,600,000 at a 
Mach number of 0 . 94 . (See fig. 3 .) The Mach numbers of these tests were 
determined from a tunnel calibration which was conducted after the data 
J 
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for this report were obtained. Consequently, the values of Mach number 
for most of the data at the higher Reynolds number do not correspond 
exactly to the Mach numbers of the data obtained at a Reynolds number 
of 2,000,000. For this reason, actual data points at the higher Reynolds 
numbers are presented for comparison with those for a Reynolds number of 
2,000,000 only at a Mach number of 0.94, where the Mach numbers for the 
two tests were identical, and at a Mach number of 0.62, where the differ-
ence of 0.02 in Mach number is not considered to be important. The 
remainder of the data presented from the tests conducted in the 16-foot 
wind tunnel were obtained from faired curves of the aerodynamic coef-
ficients as a function of Mach number. No measurements to determine at 
what lift coefficient and Mach number the local Mach number at the 
tunnel wall exceeded unity were made during the tests in the 16-foot wind 
tunnel. Due to its larger test-section area, however, choking conditions 
can be expected to occur at lift coefficients somewhat greater than in 
the 12-foot tunnel for a given Mach number. 
The normal-force and pitching-moment data for the higher Reynolds 
number tests were evaluated by integrating the measured surface pressures. 
The adequacy of this procedure is illustrated in figure 10. In this 
figure are presented data from the 12-foot pressure wind tunnel which 
were calculated from both force measurements and surface pressures. 
These data show that the indicated location of the center of pressure is 
the same in both instances since the slopes of the pitching-moment curves 
are nearly identical. However, integration of the surface pressures 
yielded a value of normal-force coefficient which at angles of attack 
greater than about 40 was several percent lower than that calculated from 
force measurements. It is not known whether this is a result of consist-
ent errors in extrapolation and integration of surface pressures, or a 
result of unevaluated interference tares. 
Data obtained in each wind tunnel at approximately the same Mach 
number and Reynolds number are presented in figure 11. The differences 
between the two sets of data are shown to be small except near the stall. 
Therefore, comparisons of the data obtained in each wind tunnel at higher 
Mach numbers, but at different Reynolds numbers, should indicate the 
effects of Reynolds number for moderate lift coefficients. These are 
presented in figures 12 through 17. 
Effect of Reynolds number for normal-force coefficients near zero.-
The normal-force-curve slopes, the pitching-moment-curve slopes, and the 
pressure-drag coefficients for a normal-force coefficient of zero are 
presented as functions of Mach number in figure 18. These data indicate 
that the change in Reynolds number did not alter the Mach number for drag 
divergence. The Mach number for lift divergence, however, was greater 
by about 0.05 at the higher Reynolds number. A large effect of Reynolds 
number on the static longitudinal stability, as indicated by the value 
of dCm/dCN, is evident. At a Reynolds number of 2,000,000, no change 
- -- --~ .. ----
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in stability occurred up to the Mach number for drag divergence, where-
upon a large decrease of stability occurred with further increase of 
Mach number . At the higher Reynolds number the stability increased with 
increasing Mach number . At a Mach number of 0.94, the difference in the 
values of oCm/oCN indicate the center of pressure at a Reynolds number 
of 2,000,000 to be roughly 1-1/2 mean aerodynamic chord lengths forward 
of its position at a Reynolds number of 4,600,000. 
An estimate of the proportion of the change in stability caused by 
change in the spanwise distribution of loading may be made from inspec-
tion of the data of figure 19 . In this figure, pitching-moment coeffi -
cients Cms which have been computed from the spanwise location of the 
center of pressure (chordwise center of pressure assumed to be at 
26 . 2 percent of the local chord) are presented for comparison with the 
pitching-moment coefficients Cm calculated from force measurements. 
At a Reynolds number of 2 , 000 , 000 and a normal-force coefficient of zero 
(fig . 19(a)) , the variation of the spanwise location of the center of 
pressure with Mach number was the predominant cause of the decrease in 
static longitudinal stability. At the higher Reynolds number (fig. 19(b)), 
spanwise movement of the center of pressure accounted for roughly half of 
the increase in static longitudinal stability with increasing Mach number; 
the remainder of the increase resulted from a rearward movement of the 
centers of pressure of the wing sections. The changes in the spanwise 
distribution of loading with Reynolds number, which are the principal 
cause of the changes in static longitudinal stability, are evident from 
the data of figure 20 . 
A tentative explanation can be offered for the large effects of 
Reynolds number on this wing at Mach numbers greater than that for drag 
divergence . The surface pressures on the upper surface of the wing at 
a Mach number of 0.94 and a normal-force coefficient of about zero are 
presented in figure 21. At 20 percent of the semispan, the compression 
immediately behind the position of minimum pressure was more abrupt at 
a Reynolds number of 4,600,000 than at a Reynolds number of 2 ,000,000. 
A similar difference is shown in reference 14 between the interaction of 
a shock wave with a turbulent boundary layer, and the interaction of a 
shock wave with a laminar boundary layer which does not separate from 
the surface. At the outer sections , 60 and 80 percent of the semispan 
for example, the minimum pressure is less and the pressure recovery is 
more nearly complete at a Reynolds number of 4,600,000 than at 2,000,000. 
These differences are again similar to those shown in reference 14 
between interaction of shock waves with turbulent and with laminar 
boundary layers , except that at these sections the pressure distributions 
at the lower Reynolds number are similar to those which result when 
separation of the laminar boundary layer occurs ahead of the main shock 
wave . Additional evidence that the boundary layer has separated some-
where between 20 and 60 percent of the semispan at a Reynolds number 
of 2,000,000 is the more nearly complete pressure recovery at the 
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trailing edge at the inner section as compared to that at 60 and 90 per-
cent of the semispan. From the foregoing, it is believed that at a 
Reynolds number of 4,600,000 the boundary layer near the location of the 
shock wave was turbulent. At a Reynolds number of 2,000,000 the boundary 
layer was laminar and separated ahead of the shock wave at sections out-
board of 20 percent of the semispan. 
The effect of a small angle of attack on the surface pressures may 
be seen from figures 22 and 23 where the chordwise pressure distributions 
at 20, 60, and 90 percent of the semispan are presented. At a Reynolds 
number of 2,000,000, and Mach numbers of 0.90 and 0.94, the point of 
minimum pressure on the upper surface outboard of about 20 percent of the 
semispan was ahead of that on the lower surface at an angle of attack 
of 10. This is believed to have been caused by the relative movement of 
the point of laminar separation on the upper and lower surfaces with the 
increase in angle of attack from 00 • This relative movement of the 
points of minimum pressure on the upper and lower surfaces resulted in a 
positive normal force on the forward part of the sections, and a negative 
normal force on the rear of the sections. This resulted in low, and 
sometimes negative, section normal-farce-curve slopes and large positive 
section pitching moments at small angles of attack for the outer sections 
at a Reynolds number of 2,000,000. At a Reynolds number of about 
4,600,000, the movement of the point of minimum pressure caused by a 
small angle of attack was slight and, in general, positive normal forces 
existed over the entire chord for all sections of the wing. 
Effects of Reynolds number at moderate normal-force coefficients.-
At Mach numbers of 0.60 and 0.80 the increase in Reynolds number had 
very little effect on the changes in stability and in normal-foree-curve 
slope with increases in angle of attack up to 60 • (See figs. ll(a) 
and l2(a).} The reduction in longitudinal stability and the decrease in 
normal-farce-curve slope which occurred between 30 and 40 angle of attack 
at these Mach numbers are similar to those previously noted for a Mach 
number of 0.25. 
At higher Mach numbers, the pressure coefficient corresponding to a 
Mach number of 1 normal to the quarter-chord line (pcr 0) was exceeded A=35 
at an angle of attack of 10 or less. (See figs. 22 and ~3.) When this 
condition occurs, the existence of shock waves can be expected to have 
an influence on the e~fects of Reynolds number on the forces and pres-
sures acting on the wing. The pitching-moment data for Mach numbers 
of 0.90, 0.92, and 0.94 (figs. l5(a), l6(a), and l7(a)) show that 
although an increase in Reynolds number eliminated the static longitudi-
nal instability at a normal-force coefficient of zero, an equally drastic 
reduction of stability occurred at a positive normal-force coefficient 
at the higher Reynolds number. This reduction in stability occurred near 
a normal-force coefficient of 0.3 at Mach numbers of 0.90 and 0.92 
(figs. l5(a) and l6(a), and between 0.1 and 0.2 at a Mach number of 0.94 
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(fig. 17(a)). These changes in stability were caused mostly by a change 
in the spanwise distribution of loading. (See fig. 19(b).) A reduction 
of the section normal-force-curve slopes of the sections comprising the 
outer 60 percent of the semispan caused this change in the spanwise dis-
tribution of loading as may be seen from the data of figures 14(b), 
15(b), 16(b), and 17(b). 
The pressure data for angles of attack from 20 to 50 at a Mach 
number or 0.90 and a Reynolds number of 2,000,000 are presented in 
figures 24(a) and 24(b). Similar data covering approximately the same 
range of angle of attack at a Mach number of 0.91 and a Reyno~ds number 
of 4,500,000 are presented in figures 24(c) and 24(d). The abrupt reduc-
tion 01' section normal-force-curve slope at 60 percent of the semispan 
at Mach numbers of bo~h 0.90 and 0.92 at the higher Reynolds number 
(figs. 15(b) and 16(b)) is accompanied by the loss of pressure recovery 
indicated in figure 24(d). However, at 90 percent of the semispan very 
little loss of pressure recovery is indicated. At this s ection, the low 
section norma~-force-curve slopes are associated with a region of nega-
tive normal force over the rear half of the section. 
CONCLUDING REMARKS 
The results of tests to evaluate the effects of Reynolds number on 
the loading on a 12-percent-thick wing having 35° of sweepback have been 
presented. In general, the results indica~ed that at all Mach numbers 
the effect of a change in Reynolds number was greater on the outer sec-
tions than on the inner sections of the wing. At a Mach number of 0.25, 
t he maximum normal-force coefficients for wing sections inboard of 
about 80 percent of the semispan were greater than predicted by applying 
simple sweep theory to two-dimensional section data. A lower value of 
maximum section normal-force coefficient than predicted from section 
data was obtained for sections at 90 and 95 percent of ~he semispan. 
At Mach numbers greater than that for drag divergence, an increase in 
Reynolds number from 2,000,000 to 4,500,000 caused a change in loading 
which at a Mach number of 0.94 was sufficient to shift the center of 
pressure rearward by about 150 percent of the mean aerodynamic chord. 
This change in loading is believed to have resulted from a change in the 
type of boundary layer in the region of the shock wave from laminar at 
tne lower Reynolds number to turbulent at the higher Reynolds number. 
Ames Aeronautical Laboratory 
National Advisory Committee for Aeronautics 
Moffett Field, Calif. 
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TABLE I. - COORDINATES OF THE NACA 65l A012 
AIRFOIL SECTION 
[All dimensions given in percent chord] 




























L.E. radius: 0.922 percent chord 
T.E. radius: 0.029 percent chord 
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'9.6 -. 211 -, :/6 - . . '!1 -. 29 -. }O 
~ , ~ -. 18 -.19 -. '1 -. 21 -. 22 
69 , -
-,09 - .10 -. If -. 11 
70 . -.0; -. 01 -. - -.02 -.02 
93 .7 . 1: . 1. .. .1 , 11 
-1 . 39 - 2 . 02 - ; · 72 - ) . 48 _4 . . ~ -' . : - ") . 71 -6 . , 
-. 9' - • . 6 - ... . 61 -1.99 -' .J! -. . 1) - ' . '7 - .. _ ~l 
-.75 - .i. . 00 - ... . 2"" · 1.")1 -... ... . , _2 . .'4 - ·' . 34 
- .1f! -.90 - . • 1.i. 
- .1. · 33 
- 1." - 1.11. - .. 9" - .1. . 19 
. 61 -.76 - . ~, - 1.05 -1. ;; - 1. - .43 -" .46 
-. ')9 _. 1'C -. ~.;. -.0, - ... . )6 _:.:4 
- · 50 - ·58 - .66 -.1) -. Il<, -.84 _. 81.r. -.81 
_. 4~ 
- .50 
-." - .60 
- .6 _ 
_ .64 
-.60 -. 53 
-. 39 _. 42 -. 46 -. 48 -· 0.9 - .1.7 -. 38 -. )2 
-·29 - . 31 -. )) - . )) -. 32 -.21 - . ,9 - · 9 
-. 16 - .17 -. 17 - . 17 
-.1' -.10 
-." 
-·05 - . 05 .. 05 - . Jl> - . 13 - .03 - .08 -. 1'5 
.06 .06 .06 . 16 .05 0 - . ,,) - .17 
1._ 
.. 05 .1) .n · )9 · '7 
. 11 . • 1 ,10 .09 .01 .01 
-·09 - . 18 
.. . 6 
-. 1' - .05 .04 .20 
6" -. 16 -.07 .01 .08 .16 
9 · " -, 19 - . 12 - .05 .01 .07 
~1.r. . O .. 23 -. 17 - . 12 -.07 - .01 
19 . 1 -. 2, - . 20 -.16 - . 12 -.07 
Low" 28 .6 .. 25 -. 22 -.19 -. 16 - .1) 
eurrac 39.0 .. 26 -. 23 - .21 -. 19 -. 17 
~:7 -. 26 - . 211 -. 2) - .n - ,19 
. 2 
- . 19 -. 18 - . l7 - . 16 -. 15 
:~ . 9 -. 11 - .le -... ~ - . 10 -.09 
"9 ·7 - .0: - . 01 - .01 - .02 -.02 
'19 . . C)':' . "1'1 .07 ,06 .06 
9- · . . 1 . ~ 1 .11 .1e ,10 
.58 . 63 . 61 · 52 -31 .n - .06 - .18 
. 40 .,1 .58 .6) .64 .6) . ')9 . ,7 
· 3) . 44 .,) .61 .63 .6, . 65 .64 
. 22 · )3 . 41 . 49 .,) .')9 .6' .6' 
. 13 . 22 . Jl · 19 .-, ·51 
." .'7 
·05 · lJ .2: · 29 · l~ . 41 .46 . -8 
_. 0 4 .0) .10 .17 . 22 .28 . J< , )-
-. 09 _ . 14 . OC .07 .12 .16 .20 .z-' 
-. 14 -. 1{ - .t>6 - .01 -. O~ . 01 ,10 
- , "V - •• J> - .,)1 .OJ .0: .00 
-. 01' - •. )6 
-. 'J" -.02 
. :)1 .Q2 . 0; .OJ 
. lO .06 .06 .06 .0, 0 
'1, 0·95 




~ : 6 
9-3 
4.9 
IJppeor . 4 1
9 .2 
lIurfae 38.9 
)9 . 4 






1.0 ... , .?C . ?: 
8urfac ~B. 9 )9 .1 
49.1 




.60 1 .6J I .61 1 · )6 1 . 41 1 . 36 1 .191 - .28 I- ·90I-1.fd l-1.57 1- ) . ,, 1-4 . 56 1-5. '" 
0.08 -0 . 23 -0 . )9 -0 . ,., -0 . 78 -0 .96 -1.12 -1.62 - 2. 15 - 2 ,71 - ) . 30 - 3.a, - 4, 36 - 4 . 57 
- · ... 3 - .22 -· 33 - . 43 -. 66 -. 18 _1.04 - ).32 - 1.60 -1. 89 - 2 . i6 - 2 . 39 . 2 . 47 
- . 11} - · ~3 - · 31 - · 39 -. 47 -. 56 -. 6~ -. 811 - 1.05 - 1.2'1 _l.44 - 1.63 - ..i.. .78 -1.83 
-. L9 -. 2" - . 30 -. 31 - . 43 - · 50 - . 57 - . '11 -.86 - LOI - .i. . l1 - . 29 - 1.40 - 1.43 
-.)1 -. ze. - . 30 -. 34 -. 39 - . 113 - . 48 - . qt -.69 -. "(9 - .90 - .98 - 1.04 - ... . 04 
-. ~) - . 26 -. 29 -, )3 -. )1 - . '1 .. "' - .52 - .61 - .69 - .77 -. 83 - .81 - .86 
- . 22 -. 2~ -· n -.~ - . )2 - .3" - . 31 -. 42 - . 48 - . ';04 - .60 -.63 - .6I.r. - . 60 
-. Z) - . 24 -. 26 -. 2e - . )0 - . 3.1 - . 33 -. 31 _. 4~ -. 46 -. 51 - . 54 - . 0;2 -. 46 
- .,14 - . 1~ -. 1" ·. l~ - ·11 -. lA _ . 10 - . 2'1 - , ~, -.?II - .)2 - . )2 - . 27 - . 22 
- . 16 - .06 -. ().I - .07 - -.at -. 09 - . 12 - . 15 - . ... 9 - .22 - . 23 _ . ~4 -. 3 
-. 0: - . O~ - . ... :. : -. ?1 -. 2f _ . 44 - . 52 
· 19 . )1 . 06 . )' - .01 -. 06 - · · 3 - ... 3 -. )6 -. 5:" - . ,':'" 
-.'>6 
. 19 .46 • 50! . ')t . ')9 · ~1 .'2 . ", .10 
- . ?O 
- . ,IC) 
.. ~ . 21 .JB ... '"' 
·51 ·5- . '~ . >') ... 
-.. ..; 
- ."'-' .. ) 3' . 42 . ..., 
.'. ." . )1 - . 19 -. 14 -. ~I -.04 .01 .06 . 11 .19 .?: . 31 . 36 . '< • 4~ . -2 
-. :?1 -. 17 - . 11 
-.09 -. 0" -. 01 . >2 
·09 . • 4 .20 ,2- . }O .]2 
_. ~1 
-.20 -. 11 _ . 14 -. l:... - .07 -.05 0 . ,)~ , ,0 ,'- . 11 . 20 .21 
-. 23 -. 21 -. 19 
-· 11 - . 15 -. 11 -. 11 -. 'l!l -.05 _. r2 0 .04 .06 
-. 22 - .o?l - . 19 - . lR - . 11' 
-.1' _. 14 -. l2 -.. -.OC -.~ 
-. l2 -. 21 -. 2< '0 20 1 -" 9 - . 16 -. 16 -d ' -. l' - .14 - . \3 - · 13 - . 1:' 
-.1, -. 1'} -. 15 - . 15 _ . .1.4 - . 14 -. 11. _. 14 _ . ~4 _ . l4 -. 14 _ . 14 _.14 
- . • 3 
- .07 -. 08 -. 08 - .08 -.09 -.09 -. 10 - .1.1. -. 12 -. d -. 14 
-. 15 -. 1: - .. 3
1 
.01 . 0] 0 - .0 .. - .02 - .0; -. 03 - .05 -. 01 -. 10 - . 11 
-. 12 - . 12 -. U 
.or . 07 .06 .0' . 010 .03 .01 -. 02 - .0'. - .07 -. 10 
-. 12 -.. ) -.. ) 
. 12 . 11 . >9 .08 .01 . 06 .02 - .02 -. ,,, -.09 _ .. 2 
- . 16 -. l8 
. 0 6.0 8.1 10.1 
.26 .06 -. 49 - 1. 20 -2 .07 
- .19 -1.48 -?O3 _ . • 64 - 3 . 41 
-. 74 - .89 
- "'. -"'51 - .:... ·91 
-.61 
- ·71 .. J' -1..i.7 - 1 . 40 
-· 57 -. 65 - ,' :) -.. - ..1. . 19 
-· 50 - . 56 
-·69 -.82 _, 04 
-. "'l 
- . 51 -.6: :: ,6 - .8 ) - .41 _ . 44 .. ) -.6c 
-, )7 
-. J - .4) -. 47 -.,1 
- · 31 -· )3 -. 36 -. )1\ _. 41 
-. 2j _ .24 .. :>6 -. 21: -. 
-. --
- .12 
-. 13 _. ,4 -, 15 
- .02 - . O~ 
-. 03 - . Ol.r. -. <l' 
. 11 . 11 .• 0 .08 . 07 
,54 
·59 .02 . )6 . _2 
. 27 , 34 , -5 
· 53 ,58 
.20 .28 . 3~ · -7 · 5" 
. 1) . 19 . )6 
.'" 
. 0" .08 .17 . ., · 32 
- .03 . 01 .01' 
. 1' . 22 
- . 10 - .07 - .01 .0' .09 
-. 15 -.13 - .08 -. O~ -. 02 
- .18 - .16 -., ~ - . ~1 _. 0'" 
-. 14 -. 13 - .12 - . 10 - .08 
.. 09 -. 08 .. 08 -. )7 -. .>6 
- .0':' -. 01 -. 0:< - .0: - . J2 
.06 .0, .<l' .OJ 
,"" ,09 .01 . 06 . ,4 
14 . _ • .::. . 1, 18 .1 ,9 ·1 
- 3·07 _4 .1: - 5. 2<' - 5·68 
_4 . 20 _4.94 
- 5 ·61 -5.87 
- 2. 28 " .60 -2 ·91 - 3.02 
_ ... . 64 
-1.85 - 2 .04 - 2 . 11 
-1. 39 -1.55 -1.68 -1.73 
_":" . 07 _ .:. . ... 7 _~ . ?4 -1 . 2"i 
-·92 - · 99 - ..I. . ()4 -1.03 
-.68 
- ·10 _. 71 -.65 
- .54 -. 55 - ·51 _. 44 
- . 42 - . 40 -. )2 _ . 2 10 
-. '" -, 26 -. 17 -. 1~-
- . 11• - . ':'1 -, 10 - .13 
-. ()'o _. )4 
- ·09 -.1' 
.0' - .02 -. 13 -. 20 
. 22 - . Ol.r. - . )) -. 1.r.7 
.63 .62 .60 .60 
.51" .61 .61 .61 
, "9 . 54 . 56 ·58 
.38 ,'3 · -1 
· ' 9 
. 28 . 32 . )7 · )9 
.. ' .18 . 20 . 2-
.OJ .07 
·09 ,11 
- . O~ - .02 0 .01 
- .07 
-.0' - .04 - .04 
-. 06 .. 06 -. 06 - .06 
-.0) -. 04 -.05 - .06 
-.02 - .06 - .08 












TABLE II.- CONTINUED 
(b ) R, 6 , 000, 000; M, 0 . 25 
'I. 0 . 10 
Per - f--,r----,--r--T='T-=:;.::!....:::.~:c.:..:~-r_-r_____.-~-~-__j ~&t1o~~~nt.. 0 
~~ 0 .6' .61< .63! .";1 .491 .371 .231 - .161 -.<1-1.~ -2·01 -':-eej-3.aa _4.7e 






























~:Z5 ~ : l6 ~:21 ~ : t5 --:~ -~:~. 
-.06 -.1' - . -. 33 _.In - .,c 
- .10 - .16 - .3" -.Ill - . ~$ 
-.18 -.23 -. 3 • . 1.: 
-. 20 - .26 - .3 _.I.i' 
_ . ., -.26 - .3 _.L; 
- .26 -.29 - . -· 3 - .... 
-.26 -.29 -. - .) _. 1.1 
-. 22 - .211 -. 27 -. ) 
- .1' - .16 -. 1 -. 2. 








































































~~ 0 1 .63 1 .63 1 .,el .46 1 .)01 .101 - .161 -.8,1-1.691-2.76 1-)·9:)1-, ·)11-6·,,1-'.29 
t1ppor 
aurrac 
Lo .. r 
.-~ 
1.3 ~.03 -0.23 ..c. Ia, -0.68 -0.93 -1.19 -1."6 -2 .-11 -2-.79 -3.& .".401" .26 -6.10 -2.40 
2.6 - .08 -.21 -.39 -.56 - ." -.96 - 1.12 -1.08 -1.90 .2 .4 -2.99 -)." ".01 -2·27 
• . 9 -.10 -.21 - .33 _.4, -.~ - .69 - .82 -1.12 -1."2 -1 . '6 -2 .08 -2 ._3 -2 .78 -2.26 
1.0 - .1) -.23 -.33 -. 43 -.~ -.63 -.74 -.98 -1.22 -1.118 -1 .74 -2.00 -2.21 -2.23 
9.2 - .17 -.~ -.3' -.42 -.,a -.~ - .61 -.8? -1.05 -1.26 -1 .46 -1.66 -1.88 -2.11 
14 .4 - .21 -. 28 -.3' - . 43 - .109 -." - .... 3 -.18 -.92 -).08 -1.24 -1 . )8 -I.," -1.98 
~ : ; ::~ ::~ ::rr : : ~ ::tz :: ,~ ::,s :: ~i ::~ ::~~ -::g: -~:~~ -~ :~ :~:~ 
39 .9 -.26 -.)1 ·.3' - .)8 - .• 2 - .• , - .~ -.,. -.,. .. 61< ·.68 -.72 - .76 -1.12 
49.4 - .28 -. 30 - .34 -.36 -.38 -. 42 -. 42 -.41 -·50 -·'3 -." -·,5 -· 5·i -·91 
~~ -~1 -~ -~ - .26 - .26 - ~ -.n -.n - .D -·3 ··n -.. -.. -.~ 
69.3 -.14 -.1' -.16 -. 11 -.18 -.19 -.20 -.21 -.21 - .21 - .21 -.22 - .21 -. 63 
1IO~ -~ _~ -~ -M-M - M -m -m - M -M-M-~ -.12 -~ 
I ~U :~~ :~ :~ :~ :: :: :: :: :~ :~ :~; ::~ ::~ ::~~ 
1.0 -.~ . 10 ·21 .36 .1.01 
2.~ - . U 0 .16 .26 .36 
11.4 -.1' -.~ .01 .16 .2/0 
1.0 - . 16 - .09 0 .08 .1, 
9.8 -.20 -.12 - .~ .02 .09 
1,.0 -.22 -.16 -.09 -.04 .02 
19.0 -.~ -.19 -.13 -.08 -.03 
29.6 -.27 -.23 -.lb - .1' -.10 
39 .2 -.28 -.~ -.21 - .18 -.1' 
49.9 -. 26 -.26 -.23 -.21 -.18 
~.3 -.21 -.20 -.l.B -.16 -.14 
69.8 -. 110 -.13 -.U - .11 -·09 
19.1 -.0' -.04 -.03 - .02 -.02 































































































'II 0 . 20 
Pe'r- An Ie or at.tac:k (I. de ell 
1.0 2.0 3.0 11.0 6.0 8.1 10.1 12 .1 1".1 lb.l 18.1 







1.1 0 .11 
2.8 -.10 .05 
II." - .1" -.011 
6.1 -.15 - .06 
e.9 -.17 -.09 
.:J ~~:~ :: ~~ : : i~ 
29.9 -.27 - .2) 
)9.9 -.28 - . ., 
,".0 -.29 ·.27 
~.6 -.23 -.21 
10.2 - . 15 -.1" 
79 ·, - .", -.04 
I ~n :~ :: 
TI, 0.60 
jLocat101~:~~ I Angle or attac:k, (I., degree. 
chonl0 1 I I I I 1 .0 I 2 .0 I ).O ! !l.a ! , .0 ' b.t" \ B.l \10.1 \ 12.1 \ 1".1 116.1 118 .11 20 .1 
Lead!,,"! 0 I .63 
~ 
.631 .,el .481 .321 .ill .. 1'1 -.861-1 .7_1_2.821_ •. 031_,.)81_6."" -2.67 




~ : j ~:~ ~:~ ~:~ ~:~ ~:~ :i :~ :i:l~ :i:~ :~:2 :~:~ :~:~ :~:113 :t~4 :i:~ 
11.6 -.10 -.19 -.311 _. ~4 -.,1 -.11 - . ~ -1.19 -1.,1 -1.8'7 -2 .21 -2. -2 . -1."" 
,.8 -.U -.21 -.3" _. klo -.56 -.69 -.81 -1.08 -1.3 -1.66 -1.95 -2 . 211 -2 . ,1 -1.3' 
9.9 -. 16 -. 25 -. 35 -. 43 -.51 -.61 -.10 -.90 -1.1 -1.31 -1.'1 -1.11 -1 . -1.19 
14.1 -.20 -. 26 -. 34 -. 42 - .49 - .,7 -.611 -.80 -1.12 -1.21 -1. "1 -1. -1 .09 
19 .7 -.23 -.26 -. 3' - .110 -. 46 -.52 -.,e -.11 -.~ -1. -1.17 -1. -1.00 
29 ·2 -.26 -·30 -· 3' -.40 -. """ -. '1 - ·,3 -.62 - - .78 - .83 -.89 -.9 -·901 
49 .4 - .26 - .28 - .32 -. 35 -. 31 -. 39 - .41 _.11, - .!)O - .18 
~~ -~ -~ -. -~ -~ -~-& -.P -~ -m 
69.4 -.13 - .14 - . 16 - .11 -. 18 - .18 ~.19 -.20 -. 19 - .66 

























.07 . 21 
-.0) .08 
-.Cf1 .02 
-.U - .03 
-.16 -.09' 
-. 19 -. 14 
-.22 -. 18 
- .24 -.21 
-.26 -.2) 
-.19 -.18 














































































































TABLE II. - CONTINUED 
(b) Concluded 
III v.ou fI, 0.90 
Per -
~&tlo~ cent. 0 
chord 
~&tl0f:~~ I 0 
or' 
Angle o f' att..&c:k , a., degree. 
LO 1 2.0 1 3.0 I ' .0 I 5. I G.O I 8 .1 110 .1 I U . l 114 .1 116 .1 I d.l 100.1 
1.<041""1 0 





1.7 -o .Oh -0 .23 -o .t., ..0 .68 -0.94 - 1.22 -1.4t 
4.1 - .10 - .23 -. 3' -. 118 - .61 -. 7 -.9:: 
7.0 -.13 -. 22 - . )2 -. '3 -.'3 - .6J. -. T 
9 .0 -. 16 - .23 - .34 -. 42 - .,1 - .71 
13.1 - .20 -.27 -. 3" - .t.o -.41 - .63 
19 · 1 - .23 - .~ -. 3' -.Ol -. "6 -. 51' 
~ .6 -·25 -. )0 -· 3' -· 38 - . '2 -.5C 
,~:~ ::~ ::~ ::f, ::~ : :~l ::~ 
~., -.21 -. 22 -.2' -.25 -.26 -.21 
69 . 7 - .11 -. 12 -.13 -. 14 -. 14 -. lE 
79 . 1 -.03 -. ()Io - .()Io -.0' - .()Io -.0: 
~ .8 .05 .05 . 0') .05 " 




9·' "~ OO~ 
~ · 3 
~., 
~.2 










































































































1.7 ..() .o, -0 .23 -0 . 4.4 -O.6G -0.90 -1.16 -1.46 -2 .~ -2 .61 -3 .~ -4 .01 -4 .7_ · ,.21 -0 .81 
3 .8 -. 10 - .21 -. 3' -. 48 -. 5l- - .71 -. P·, -1.20 -1.'3 -1.68 -2 .20 -2 .52 -2 .69 -.66 
6., .14 -.23 - .31 -. '0 -. 50 - .60 - .7C - ·93 -l.15 -1. 38 -l.~ -l.78 -1.86 -.60 
9 · ' -. 1 -.2' -. 32 -. '0 -. 08 -.55 -.GO - .83 -1.00 -1.18 -1.3' -1.50 -1.53 -. 56 
".9 -.21 -. 26 -. )2 -· 38 -. '1 - .49 -· 55 -.68 -·92 - l.()Io -L U -1.1 -. '3 
19 .1 -.23 -.28 - . )2 -· 37 -· '3 - .46 -. 52 - .62 - .81 -.~ - .9' -. -. 50 
29 ·9 -.26 -.27 -. )0 -. 3' -. 37 -. 40 - .43 -. 50 -.60 -.6, -.65 - ... 
38.7 -.26 -.27 -.~ - . )2 -. 3' -. 35 -. 38 -.'2 -· '9 -. 5< -. 08 -." 
49.6 -.23 -.2' -· 27 -.28 - .~ -. 30 -· 31 -· 35 - .38 - · 37 - .30 -. 38 
58.8 -. 18 -.19 -.20 -.21 -.22 -. 23 -. 2, -.25 -.27 -.2' - . ]7 -. 38 
69 .8 -.09 -.10 -. 10 -. 10 -. 11 -. 11 - .12 -. 1~ -.12 -. J -.09 - . -.37 
19 ·2 -.01 -.01 -.01 -.01 -. 01 -.00 -. 2 -. 02 - .?3 -. 03 -.07 -.2 -. 3'1 
93 .7 . U .12 . 11 .11 . 11 .U . 11 .lr . G a -. 3 -. 33 
l.1 -.03 . 13 .28 .38 
' . 6 -· 15 -.n, .0' .13 
6 .1 -.16 -.07 .02 .08 
9 . ' - .19 -. 12 -.~ .01 
111 .0 


















s~;:~J ~ : ~ -. 2~ 
-.25 
-.20 -. 16 -.il 















- . 1 
'11 0.9' 
Per- An 1~ or at.tack a. d~gr~u 
39 .0 - .25 
08 .7 - .25 
~ . 2 -. d 
68 .9 -.10 
79 ·7 - .01 
~·3 .08 
9' .' .U 
-. 23 -. 21 -. 19 
-. 211 -.22 -.21 
-. 18 -. 17 - .16 
-.10 -. 1 -. 10 
-. 01 '-.01 - .02 
.07 
·07 .06 
. il . il .10 
~ 
l.oc:atio ~~~~ 0 1.0 2.0 3.0 4. ,. 6.0 8 .1 10.1 12.1 14 .1 16.1 18 .1 20.1 
~:ng a .61 .61 .61 ." .49 . 37 .21 - .26 -.~ -1.64 -2 .", -3.4 -11 .2 -1 . 3 
1.6 ~ .06 ~ .~ ~ .~ ~.,a ~ . 11 -0.99 -1.1 -1.'7 -2.~ -2.6 -3 . *~ -3.71 _ 11 .~ -l . !~ 
' .2 -.13 - .23 -. )2 - .'7 -· ,3 -.66 - .11 -l.02 -1.25 -1.56 -l.83 -2 .07 -2 .2( -.82 
6.6 - .1, - .21 -· 30 - .38 - ."6 - .55 -.6' - .83 -1.~ -1. 22 -1.", -1.~ -1.6 -.81 
9 · 3 - .18 - .23 - ·30 - . )6 -. '1 -. '8 -.2l - .70 - .~ -.~ -1.!' -1.23 -1.i -.71 
1"·9 -.20 - .211 - .29 - . 311 -. 36 _. 4~ - .1lA -.~ - .6 _. 77 -.~ - .92 -. S< _ . ~ 
Upper 19.2 -.21 - .25 -.~ - .JJ -. ]6 -·39 -. '3 - ·50 -. 51' -.66 -.72 -.78 -.7 -: 4i .urtac~ 29 . 11 -.20 - .23 -.27 -.28 -· 31 -. 3" - .36 - . 4..4 .~ - .~ -. " -. , -: 4t -. 41 
38 .9 -.21 - .23 -.25 -.2' -.28 -. 29 -· 31 - .37 -. 35 ·. 4' - . '7 -. '7 -. 3 -. 39 
~ . 4 - .14 - .11. -.1' -. 16 -. 17 -.le - .19 - .21 -.2t -. 27 -. ~ -.23 - . ~; -.37 
69 . ' - .00 -.00 -.07 -.07 -.07 -.00 -.09 -. il - .~ -. 17 - . 1~ -. 17 - .~ - .3' 
~U :~ :~ :~ 0.08 0 .07 - :~ -:: ~ . o, : :~ ::~ :: ~ :J' :: ~ :J.~ 
1.' -. 05 .08 .21 .31 .39 .... ·52 .58 . ~ .,. ." .3 . 1< .,' 
U -.1' - .00 .02 .08 .15 .23 .21 .38 .~ ·51 .,. .5 ., ·?t 
6 . ' - .19 - .U -.0' .01 .09 .1' . .;; .28 . ~I . ~, . ~I .'! ., .: 
9 .6 -. 19 - .1' - .08 - .()Io .02 . ~ .~; .17 .t · 31 . 31 . ~ . , . ~~ 
13 ·7 -.21 -.17 -. 13 -.09 -.05 - .01 .02 .07 .;, .00 .2; . ~ .~ . ~~ 
Lover 00.2 -.23 - .00 - .16 - .13 - .10 -.08 -. ,.. .01 . ~ ::~ .1 .17 . ~ .~ 
.urta.c 28.9 -.22 -.20 - .18 - .16 - .1" -.13 - .11 -.oa -.?; a .0 .~ .~ 
39 .7 -.22 -.20 -. 19 - .18 - .17 -. 15 - .lL -. U - . :~ .. - .0 -. ,.. -.0' -. f< 
~ :~ : : ~; ::~ ::~ : :i~ :: i~ :: i~ ::iI ::i :: i~ ::i ::il ::i ::ii ::i' 
69 .3 -.07 -.08 -.08 - .08 -.09 -.~ - .1 -. :! -.~ - .1 -. 1 - .1 -. 1 - .1 
79.6 .01 .01 - .01 -.02 - .03 - .c - .c~ -.OIi .. ~: -: ii - . ~ -. 1 - .1 
88.9 .08 .07 .~ .05 . 13 .~ .0 -.~ - .0, -.~ -. le -. ~ -. 1 - .1 










TABLE II. - CONTINUED 
(c) R, 4,000,000; M, 0.25 
'I, 0 . 10 
per_ Angle of at.t.ack, a., degree. Per-
t.oc.tio cent ~. 1 la.1 I eberd 0 1.0 2.0 3.0 '.0 ,.0 6.0 8.1 0 .1 12.1 U ~at1o cent , ..... 0 1.0 2.0 
"' .. "'" 0 .62 .63 .62 . . .~ .>8 · 37 .23 _.1' -.66 -1.26 1.99 -2.811 -3.161 ~:!!" 0 .6 .62 .,e 
1 . 10 0 .(l .12 fo·27 0 . 4' rO·'9 0·79 -0·99 -l.kl 1.86 -2.26 2.73 -3 . 29 3.9; I 
2.2 -'oIl - .19 -.31 _.106 - .'9 -.76 -.91 -LOb 1.60 -1·91 2.40 -~L83 -3.29 1 
,.2 _.1 _.18 
-.26 
-.3' -· '3 
-." -.61 _.81 1.02 -1.211 1._7 -1.71 -1.96 7.0 _.1 -.19 -.27 
-·3' -.4) -.,1 -.,e -.76 -.911 _1.12 1.32 -1.'1 -1.13 111., 
-.1 
-." - .30 -.36 -.40 -.106 _.'1 -.63 -.73 -.86 -.98 - loll -1.211 
Uppo, 20.1 ::~ -.27 -.)0 -.36 -. 40 _.Ii' -.>8 -.,e -.61 - :17 -.86 -.9' -1.06 
ourtoc 29.6 -.29 -.31 -.36 -.40 -.kk -.106 -." -.61 -.f* - .74 -.82 -·91 >0 .0 ::~ - . 30 -.33 -·37 -.>0 -.113 -.'" - . ~ -." - .62 -.66 -.11 -.19 49., - . )0 
-·32 -.36 -.3<} -.40 -.'" -.>8 -.'1 -." -.'9 -.60 -.10 60.0 .:" -.2) -.2' - .27 -.29 -.)1 -.32 -.3' -.38 -. 40 -.4) -.4' -." 69.7 ::~ -.16 - .18 -.19 -.20 -.21 _.22 - . 21; - .26 - .27 -·29 - · 30 - .36 80.0 -.07 -.07 -.08 -·09 -.09 - .10 -.11 -.12 -.12 -.l1i -.1" - .19 /19., .02 .02 .02 .02 .01 .01 .01 0 0 0 0 -.", 
9,.0 .0< .08 .08 .08 .08 .07 .08 .08 .08 .07 .07 .06 .01 
2.1 -0.1 0.22 0.31 
,.1 
-.;; -.19 -·29 
7.2 ::~ -.23 -.)1 10.2 - .26 - · 33 
u.6 : :~ - .29 -.33 lIP'" 20·3 -·30 -.J' 
.urlac 29.' ::~ - .33 -.36 40.1 - ·33 - .36 
>9.6 -.3 
-·32 -·311 
60.2 _.2 -.24 
-." ~:~ _.1 _.16 -.17 - .~ -.", -.06 89. .~ .0> .03 
9'-", -.-3 ·09 ·09 
.9 -.0 .12 .26 ·37 . ., .'3 
." .66 .67 .62 ." .3' .1S 2.9 ::~ .", ." .22 .30 .37 ·>3 .,. .62 .67 .69 .70 .70 >·3 -.02 .06 .H .21 . 2!! .3> .>, 
." 
.62 .66 .70 .73 
1.7 ::~ -.06 0 .07 .12 .18 .23 .3> .'3 ." .'1 .63 .68 ~;:~ -.1) -. 08 -.0) .02 .06 .11 .20 .28 .3' ... .>8 ." Lo~' 
-.1' -.11 -.06 -.02 .02 .07 
." .23 ·30 . 36 ... .>8 
.urlac 29.~ ::~ - .21 -.17 -.13 -.10 -.06 -.0) .", .11 .1S ... .30 .3' 39.6 -.2) - .20 - . 17 _.u. -.11 -.08 -.02 .0> .10 .1' .21 .26 
,".~ j _.26 _.21& _. 21 -.18 - .16 -.1) -.08 -.03 .03 .01 .13 .17 
...,.6 -.21 - .19 - . 17 
-.1' -.1) -.11 -.07 -.02 .02 .06 .10 .13 
19·3 -.0 -.06 -.", -.0> - .03 - .0) -.02 .01 .03 .06 .08 .10 .11 
~:~ :~ .03 .03 .04 .0> .0> .", .06 .07 .08 .09 .11 .11 .07 .07 .01 .07 .07 .08 .08 .09 . 10 .10 .11 .10 
H : : ~ ." .30 .02 ·13 
11.11 - .1 -.", .", 
6.7 -.1 -.08 0 
';:1 ::~ ::~ -.03 ~, -.10 
.urloc 19. ::~ ::~~ -.14 29 · -.19 
39· -.~ - .26 _.22 
,". -.~ - .28 -.211 
'9 . _. 2 - . 23 -.19 
70. _.1 -.13 -.~ 
79. - .~ -.010 - .04 
89. .0 .04 .0> 
9>. .08 
·09 
Ti, 0. 40 










o I .~ 
1.3 -O.~ 
2.6 - . 11 
4.9 -.1: 





39.9 - .3' 
119 . 11 -. 2-
'9.9 -. 2 
69.3 -. 1 
80 .0 -.0 
~) , 3 .0 























19 .0 1 
29.6 
3<}.2 














- .Ok - . 04 
.C'.5 
.no 
.'9 1 . ., I ·3> 
.o.k7 -0.69 -0.92 
-."" -.~ -.7' 
-.33 - .• 5 -.'1 
-.3" +. 43 -.~ 
-.34 - . 43 - .'1 
-.36 -.110 -.119 
- .37 -.k2 -.41 
- .37 -.39 _.11' 
-,J"' - ·39 -." 
- .3' - .36 -.39 
-.26 -.28 -.29 
_.16 -.17 - .18 
-.", -.", - .", 
.0> .0> .08 












































.08 1 -.111 -.8> !-1.68 1-2.71 1-3.92 1-, ." 1-3." 
1.19 _l.~ -2.17 -2.89 -3.'1 -4 .32 .,,16 -1.63 
-.96 -1.22 -1.41 1.9~ .2.'-3 2 .!n -3.1&1 -1.~1 
-.70 -.83 -loll -1.43 -1.711 -2.m -.2 . U -1. ... , 
-.63 -.111 -.91 -l.22 -1.46 -1.13 -2.00 -1.48 
-.~ -.67 ·.87 -1.06 -l.~ -loll' -1.67 -1.:50 
-.56 -.63 -.78 -.93 -1.06 -1.211 -1.39 -1.'3 
- . ~ -.'9 -.10 -.82 -.93 -l.~ -1.16 -1.'3 
-.'1 -.~ -.61 -.6Q - .1' -.S, -.93 _1.168 
-.48 -.i08 _.,10 -.:59 _.610 -.65 -.71 -1.31 
- ." -.~ -.W-~-~ -~ -~~~ 
-·30 -.32 - .3> -.3' - .31 - .36 -.3' -.86 
- .18_W -.-.-~ -~-.-~ 
-.", -.06 -.06 -.", -.", -.07 -.10 -. " 
.011 .010 .~ .~ .02 -.02 -.06 -.30 

































.41 . ~ 
.32 . 102 
.22 .31 




-.06 - .02 






























































,boN 0 1.0 2.0 
~:!~ 0 .6 .6 .~ 
u ~:~ -0.", -e::~ 2.3 : : ~ >.6 
-·3 
,.S -.1 -:2i - .3 
9·9 ::~ -:~ -·3 Uppor iIl . l ::~ - ·3 .urt~ 19·1 ::~ - .3 29·2 -.3 -.3 
1a9.k -.~ -· 3 ::~ '9.7 -.~ _.2 
69 .> -.,: ::~ ::~ 79.6 -.,.. 89.2 .C1. .ci 
2.2 -.~ .~ .1 
'.1 - .1 ::~ .~ 6.S : :~ .~ 9 .' -.1 - . ~ 
15.' -:z -.1 -.1 
~r 19.3 -:~ -.2 : : ~ .urt~ 29.6 -:~ ::~ 39.1 -:2j - .2 
119.4 -.~ ::~ _.2 '9 .3 -:~ -.~ 
69 . • -.1 -:,j : : ~ ~:~ -:~ -:~ . ~ 
" 
0 . 20 
A.ng1e or attack, a., aegreea 
3 .0 >.0 ' .0 6.0 S.l 0.1 12.1 U /16.1 118·1 
.'9 .37 .19 .21 -. ~ 1.27 2.10 3·09 _4. 210 -,.40 
-0.'1 f<>.6, 0.83 -1.03 -1.29 1.70 -2.11 
-2.'" -3.00 -3 ..... 
-.>0 -. 119 -.60 -.11 -.96 1.22 -1.111 1.16 -2 . ~ -2·311 
- ·37 _.>8 - .~ -.66 -.87 1.07 -1.29 -1.'1 -1.711 -1·91 
- ·39 -.106 
-." _.62 - .78 -.9' -1.12 -1.29 -1.49 -1.61 
-.39 
-." -. '3 -.,7 -.72 - .S, -·91 _1.12 -1.26 -1.39 
-·39 
-." -.," -." _.611 -.711 -.86 -.96 -1.09 -1.19 
-.3<} -.11) -.>8 -. ,1 -.'9 -.67 
-·73 _.81 -.89 -1.00 
-.38 _.U 
-." -. 111 -." -. ,e -.63 -.68 -·73 -.S, 
- ·37 -.3<} 
-." - . ~ - •• 7 -.'1 -. '3 -.'1 -.60 -·73 
-.27 -.28 -.30 -.31 
- .3' -.36 -. 38 
-." -." -." 
-.18 -.18 -.20 -.20 -.21 -.23 -. 211 
-." -.26 -."" 
-.06 - .07 -.07 -.07 -.08 
-·09 -.09 -.11 -. 12 - . 211 
.03 .03 .03 .03 .03 .03 .02 0 -.02 -.~ 
·09 ·09 .09 .09 ·09 .08 .07 .", .03 -.07 
.39 .W .,. .60 .610 .60 .," 
.3' .13 -.12 
.23 .31 .3<} . 106 
.'1 .63 .67 .61 .6 • .61 
.13 .21 .28 
.3' .>1 .~ .63 .67 .69 ·71 
.08 
." .21 .27 .39 .>8 . ~ .62 .66 ·71 
.03 
·09 .16 .22 ·32 
." 
. ," .~ .62 .68 
-.", 0 .", .10 .20 .29 . 37 ... 
." ." 
-·09 -.0> .01 .", .,. .23 . 30 .37 .. . ," 
-.1' -.11 -.08 -.0> .0> . 11 .18 ... 
· 30 ·36 
-.19 -.16 -.13 -.10 -.03 .03 
·09 
." .20 ." _.22 
-.19 - .17 -.U 
- ·09 -. 0> .02 .06 .~ 
." 
-.11 -.16 -.14 -.12 
-.07 -.03 .01 .", .09 .il 
-.11 -.10 
-·09 -.07 -.Ok -.01 .02 .0> .08 
·09 
-.03 -.02 -.02 -.01 .02 .03 .06 .07 .10 .10 
.", .", .", .C'.5 .06 .01 .08 :~ .10 .08 .08 .08 .08 .08 .08 .08 .1 .00 .06 
TI, 0. 60 
M e or attack a. degree. 
3.0 11.0 ,.0 6.0 8.1 10.1 12.1 ' .1 16.1 jl8., 
.IK .32 .11 - .15 -.S, 1.13 -2.76 3.91 -5.28 -2.63 
-0.7 1.00 1.30 -1.6. -2.U 3·01 -3.,e >.38 '.20 2." 
-.6 -.81 1.11 1.16 _1.66 2.~ -2.13 
.. P' -3.S, ·1.82 
-.> -.~ - .71 - .87 -1.19 1 .51 -1.8li .19 -2.52 -1. 71 
-.4 -.~ -.68 -·79 -1.08 1.35 -1 .63 1.93 -2.22 -1·'3 
::~ -." - .60 -.70 - ·90 1.10 -1.30 1.," -1.70 -1.23 
- .>9 -.~ -.610 -.19 -.911 -1 .11 1.26 -1. 110 -1.11. 
_:.i 
-.kl 
-.'3 -.,e -.70 -.S3 -.93 - LOb -1.111 -1 .06 
-.3 -.'3 -.," 
-." -.61 -.10 -.17 -.S3 -.88 -·90 
-·3 - .37 -·39 -.111 -.. , -.101 - .," - .>8 -.41 -.66 
-.2 -.31 -.32 -·31 
-·3' - ·3' -· 33 -.32 -.311 -·09 ::~ -.11 - .18 - .18 -.19 -.19 -.17 -.16 -.20 -· 51 -.06 - .06 -.06 -.06 -.", -.", -.09 -.16 -. 4, :~ .0> .0> .Ol< .", .04 .01 -.06 
-.1' - ·38 
:~ .37 .. , .'3 .60 .63 .60 . ,. .... ·'9 .26 .3' .U .'3 .60 .6, .66 .6, .66 
.1 .11 
." ·31 ... ." .,e .63 .66 .68 . ~ .10 .17 .22 .3> ... 
." 
.,e .62 .61 
-.0 .~ .08 .,. ... .33 ., .>8 
.'3 :~ -.~ -.03 .01 .07 .16 ... .32 ·39 .., 
-.1 - .10 - .06 - .02 .06 .13 .19 
." ·31 ·30 
::i ::~ - .11 -.08 -.01 .", .11 .16 .21 .19 -.15 -.13 -.08 - .03 .02 .06 .11 .08 
-.1 -.U -.12 -.11 -.07 -.03 .01 .03 .07 .03 
::~ ::~ -. 09 -.07 -.", -.02 0 .02 .03 - .02 -.01 -.01 .01 .02 .03 .03 .Ol< - .03 












chord a 1.0 2.0 3·0 
~:!!"' 0 .60 .63 .6< .5 
1.1 -0.06 -0.23 -0 .4 -0 .61 
4.1 -.l2 -.22 -. 3 - . 4 
1.0 -.15 - .24 -. 3 :: ~ 9 ·0 - .19 -.26 -. 3 
13.1 _.21 -.28 : : ~ -. 3, Upper 19·1 -.26 - .3 -.4 surtac 29.6 -.27 :: ~? :: ~ 39 .4 -.28 - .3 
49 .6 -.29 -.31 -· 3 -.3' 
~.4 -.22 ::~ -.2 -.2 69.1 - .n ·.1 ::~ 19.1 - .03 -.04 - .0 
89.8 
·05 :~ '0: :~ 94 . 4 . ~ .1 
1.6 -.a7 .~ :~ . 3 4.3 _.14 -.0' .1 
5.9 -.1, - .a7 . 0 .1 
9 .4 -.17 -.13 :: ~ .~ 111.2 - .22 ':.16 .. 0, 
Lover 20.0 -. 24 -.20 -.1 -.1 29·3 -. 26 -.23 ::~ -. 1 aurtac 39.5 - .21 : :~ ::~ 4') . 2 - .27 -.2 
59 .3 -.20 -.18 - .1 
-'1/ 69.0 -.l2 -.l2 : : ~ : : ~ 1Q .8 -.02 -.02 
89.0 .03 .06 :01 :Oi 
TABLE II .. - CONl'INUED 
(c) Concluded 
'I, 0 .80 1'), 0.90 
Angle of attack , a., degrees 
4.0 ~.O 6.0 8 .1 10 .1 12 .1 llLl 6.1 18.1 
Per . Angle of at.tack, a., degrees 
~catio cenl l2 .1 1>" .1 18.1 chord a 1.0 2 .0 3·0 4.0 5.0 6.0 8 .1 10.1 6.1 
.41 .2< - .0 -.66 -1. 5< 2 . 49 3.64 4.80 2 · 30 
Lead-'", 
0 .62 .6 .6< .54 .43 .27 .06 -.48 1.18 -2.00 2.92 3.85 - 1.19 .... 
"'::~ -1.'" -~ : ~ 2.a7 ~:~ 3.26 3.97 4.,s 2.00 -.1 1.24 -1.94 2.27 2.54 1.63 
-.53 - .~ -.1 - .99 - 1.2 -1.47 1.11 1.88 1.48 
- .~l -.6 
-·1 - ·90 - 1.1 1.30 1.48 1.63 1.27 
::~ - .~ -.6 -.15 - .8 -1.02 1.16 1.24 -.95 ::~ -:~ - .10 -.8 -·92 1.00 1.05 -.83 -. 43 
- . '1 ::~ -.11 -.13 -.13 -.69 -.3 - .4 -. 4 -.48 -·55 -· ~5 -·50 -.~ 
:: ~ ::~ -.3 -. 41 ::~ -. 42 -. 40 - · 35 -.~3 -.2 -.29 -. 27 -.22 -.22 -. 46 
::~4 -.1 -.1 - . 1~ - .1 - . 11 - .10 -. 18 -.42 - . ~ - .~ - .04 -.0 - .02 -. a7 -.16 -.38 
:~ : ~ :~ .06 :~ .02 -. 05 -. 19 -.34 .10 .03 -.05 -.20 - . 31 
:~ .~ · 5 .61 : ~ .52 .40 .21 .40 :~ .3 ·51 .63 .65 .64 .65 .1 .3 .04 . >~ .63 .65 .64 .~ :~ :~ . 32 .49 .54 .~ ·51 ::~ .22 ·3 · 39 .45 .50 .48 ::~ -:~ .13 .2 .28 .34 .40 .38 .04 .1 .16 .21 .26 .25 
::i9 -.1 - .1 - .04 - :~ .06 .10 .15 . 13 -. 1 :: ~ -.10 -.02 .01 .05 .02 -.1 ::~ - .09 -:'" -.03 -. 02 0 -.03 ::~ -:Oi - .06 -:0: -. 03 -.04 -.03 -. a7 -:~ -.0 0 0 0 - .02 -.03 - .08 
.0 .<1- ·05 .04 .02 - .01 -.04 - . il 
1.1 "'::~ -~ : }. -0 . 4 -0.65 ro·89 1.15 _1.b4 _2 . 22 3 ·05 -3.22 -3.16 - 4.40 -1.20 3.8 -. 3 -. 48 -.60 -.10 -.86 -1 .19 1 · 51 -1. 811 - 2 .16 -2.39 - 1.19 
6 .9 -.1 -.2 -· 3 -. 45 • . 49 -.60 - .10 - .92 1.14 -1. 35 -1. 55 -1.70 -1.l2 
9 .4 - .1 ::~ - ·3 - .1.1 •. 41 -.56 -.64 _.82 -·99 -1.16 - 1. 31 -1.40 -1.06 14 .9 -. 2 -. 3 -.31 - .44 -. b9 -·55 -.68 - .19 -· 91 -1.00 -1.05 -1.00 
upper 19·1 -: ~ -.3 -. 3 - .36 - .41 - .b8 .. ~ - .61 -.70 - .19 - .87 - .87 - .81 29 .9 -. 3 - ·3 - .34 - .37 - .bO -. 113 _. 4ft -. 54 -. 59 -. 60 -. 55 -.60 1 
,uri .. 38 .1 :: 21 ::~ -.2 -. 30 - .34 -. 36 -.38 - .43 -.45 -.46 -. 46 -. 31 -. 48 49.6 -.2 :: ~ -.27 · .29 -. 30 ·.32 - · 33 - . 34 - · 35 -· 31 - .22 -.41 ~ .8 :: ~ ::~ - .21 -. 22 -.22 -. 23 -. 211 -. 24 - .23 -.18 -.11 -· 38 69.8 -. 1 -.10 -.10 -. 11 - .11 -.il -.11 -.~ -. 08 -. 15 -.36 
19.2 - .0 -.0 -:~ -. 01 -.01 -. 01 - .01 -. 01 - .01 -.01 - ·05 -.16 - · 34 93 .7 .1 .1 .l2 .12 .11 .il .10 .08 .oJ -.06 -. 22 -· 31 
1.1 -. <1- J : ~ . 36 .04 .50 ·51 .59 .% .43 ·25 .02 ·32 4.6 - .1 .13 .21 .28 .34 .45 .53 .~ .61 .62 .60 6.1 - . 1 -:~ .08 .15 .22 .28 .39 .47 .54 .58 .61 · 51 lto - : ~ -.1 .01 .01 .13 .18 .28 .36 .44 . 49 ·53 ·50 ::~ - .1 - .a7 ·.02 .03 .08 .11 .25 .32 · 31 .43 .40 Lover 19.3 ::2: -.1 -. l2 -.08 - .04 0 .08 .16 .22 .27 . 32 ·30 
.urtac~ 28. -:~ -: .. -: ~ - . 17 -.13 - .11 ·.08 - .01 .04 .~ .13 .11 .16 39. 
-:2: · .1 - .19 -.17 -.15 ·.13 -.~ - ·05 -.01 . 02 .05 ·05 48 .7 - .1 ::" -.21 -.19 - .18 -.16 -.13 -.il -.08 -. 06 -.04 -·05 
~. ::ii -.1 -.1 - .16 - .15 - .15 -. 14 •. l2 -.il -.~ -.~ - .a7 -.~ 
.;s. 
-. 1 - .1 - .1 -.~ - .09 ··09 .. ~ -.08 - .08 -. a7 -.~ -.08 -.10 
19.1 -:~ -:~ -:~ -:~ - .02 · .02 ·.02 -.03 - .03 - .04 - .06 - .08 -.11 89 . .06 ·05 ·05 .03 .02 - .01 -.05 - ·09 -·13 
94 . . 1 .1 :1; .10 .~ ·09 .08 .06 .04 0 -.06 -.12 -.17 
~ 
'II O .~ 
P~r- Angl.~ at attack J a.J d~gr~~. 
~at1o c~nt 
chord 0 1.0 2.0 3·0 4.0 5 ·0 6.0 8.1 0 .1 l2.1 4.1 6 .1 8 .1 
L .. d'~ 0 . ~ .~ .6< ., .49 . 36 .19 -.27 -.85 - 1 .61 2 . 41 -3.26 -1. 51 .... 
1.8 -0 .07 -O.~ -c.3 -c.?! 0.15 0 .91 -1. 26 -1. 52 2 .03 -2.57 3.09 -3 .51 .1.63 
4.2 _.1 _. 2 
-· 3 _. 4 - .% - .63 -.11 _1. 01 1.21 -1.53 1.14 -1.96 -1. 3' 
6.6 -.1 6 -.2 -.3 -. 3 -. 41 - .55 •. 63 - .81 1.01 -1. 20 1.36 -1. 48 -1. 25 
9 .3 - .1 ::~ ::§ - .3 - . 42 -.49 -. 55 -. 70 - .84 - .97 -1.09 -1.16 -·93 14 .9 _.2 -.3 -. 38 -. 43 - .48 -.51 -.66 - .15 - .83 -.86 - .63 
Upper 19.2 
_.2 _:2< 
-.2i -. 3 - ·35 - . 39 - . 44 - ·51 -. 51 - .66 -.70 -.70 - .56 
.urtac 29 .4 -.2 -. 2 -: .. j - ·30 -. 33 - . 36 -. 41 -. 45 -. 51 _. 52 -. 48 - . 46 38.9 ::~ -. ~ -. 2 -·21 -. 30 - .32 - . 35 - . 38 ·. 42 _. 42 - . 32 - .4) ~.4 ::~ ::~ - .1 -.16 -.17 - .18 -. 21 - .22 -.24 _. 21 - .19 -.31 69-5 -. f;/ - .07 -.08 - .<:J> ·.il - .l2 -.13 _.12 _. 21 -.35 
79 ·1 : ~ .0 :g : ~ 0 -.01 -.02 - .04 - .a7 -.09 -.18 - . 31 - · 32 89 .8 . f;/ .08 .06 .05 .01 - .05 - . 11 -. 21 - .35 -.29 
1.4 -.0/ .,; . 2 :~ .40 .41 .53 .59 . ~ .55 .46 .32 .43 4.4 -.i, ::~ -:g . .1, .22 .28 . 38 .45 ·51 . 54 .56 . 53 6.4 -.1 :~ .~ .15 .19 .29 . 31 .42 . 46 .50 . 46 9 .6 ::~ -. 1 <~ ::~ -:g; .06 .10 .18 .25 ·31 . 36 .40 .38 13.7 -.1 -. - .01 .01 .08 .13 .20 .24 .28 . 21 
Lover 20.2 ~:~ -.~ - .1 ::~ ::ig -.~ -.06 - .01 .04 .10 .13 .11 . 18 
.uri .. 28.9 -.~ 
_.1 - .13 -.11 - .~ - .06 -.02 0 .03 ·05 
39.1 ::,; -.2i - .1 _.1 - .17 - .1' -.1' -. l2 -. 10 -.08 -. 01 -.05 - .02 
49 ·1 _.2 -. 2( - .2 -.1 - .1.8 -. 18 - .17 -. 16 - .1' - .14 -.14 -. 12 - . ~ 











f<-tla cent 1.0 2.0 3.0 chord 0 
~~ 0 .6' .6' .62 ·'7 
1., 0.01 .Q.12 0.27 .Q.'3 
2 .2 -.", -.16 -.30 
- . '3 
'.2 -.08 -.16 -. ., 
- ·33 
7.0 -.il -. 18 -.2' -.33 
111.5 -.18 -.23 -.28 
-·33 
Upper 20 .1 -.20 -.24 -.29 -·33 
aur1'ace 29 .6 - . 24 -.27 -·31 - .3' 40 .0 -.26 -.28 -. 32 
-.3' 
'9 .' -. 26 -.28 -· 32 -.33 60 .0 -. 22 -. 23 
-." -.27 69 .7 -.1' - .16 -.17 -. 18 
80 .0 -. 06 -.04 -.07 - .08 
89 ., .03 .02 .01 .01 
~.O .08 .08 .08 .08 
.9 .01 .16 .26 
·39 
2.9 -.04 .06 .14 .23 
L.3 - .01 -. 01 .07 
.1' 
1 .7 -.12 - .", .01 .07 
14 . 9 -.18 -. 12 -.08 -.03 
t.ov.r 19 . 2 -.20 
-." -.11 -.06 
aur:tac:e 29.9 - .211 -.20 -.11 -. 13 
39.6 -.26 -. 23 -.20 -.17 
,0 .0 -.28 - .26 -.23 -.21 
'9.6 -.23 -.20 -. 19 -.17 
79.3 -.06 -.06 - .", -. 011 
90.1 .03 .03 .04 .0' 
94.4 .08 .08 .07 _08 
Per-
f.ocatl'" cent 
cbord 0 1.0 2.0 3·0 
ILee::!Dg 0 .6 .6 .,s .. , 
1 .3 .Q.,"- -0.2 .Q .• , -0 .68 
2 .6 -.09 - .211 -.39 -. '7 
4 .9 -.12 -.22 
-.3' -.46 
7 .0 -.1 -.24 -. 34 
-." 9.2 -.1 ::~ -.34 -. 43 Upper 14 .k ::~ -.3' -. 42 19.6 -.3 -. J, - .41 
.urt&ce 29.' -:~ -·32 -.36 - .40 39·9 - ·32 - .3' -·37 
49.4 ::~ ::~ -.33 -· 3' 59.9 -.27 -.26 
69 .3 - .1 -.1 -.1' - .11 
80.0 -:~ -:~ -.04 - .", 89., .", .", 
94.4 .1 .1 .10 .10 
1.0 ::~ .14 .29 . 41 2.' ·05 .17 .28 
.. -. 1 
-:::g .07 .16 7.0 -:~ .01 ·09 9.8 ::~ - .", .02 
Upper 1'.0 ::~ -.10 - .04 19 ·0 - . ~9 -.13 -.08 
.u:rtac 29.6 -.27 - .23 -.19 - .15 
39.2 ::~ ::~ - .20 -. 18 '9.9 -.23 -.21 
'9·3 - .21 -:20 -.17 -.16 
69.8 - .1' -. 13 -.12 -.il 
19.1 -:~ -:g; -.02 -.02 89.7 .", .06 
911.2 :io :io .10 
·09 
TABLE II . - CONTINUED 
(d) R, 2, 000,000; M, 0. 25 
fl, 0 . 10 
le of a ttack 11 de eea 
' .0 ,.0 6.0 8.1 lO.l 12 .1 U 6.1 
.'9 . 38 .36 .06 -.63 - 1.210 1.96 -2.14 
0. '9 0.17 .Q.96 -1. 40 1.96 -2.66 3.23 -M8 
-. '7 -.73 -.88 -1.27 1." -1. 93 2.34 -2.76 
_.42 
-.'" -.'9 -.79 1.00 1.23 1.46 1.15 
_.41 _.48 -.~ -. 74 -·91 loll 1.30 1.,0 
-·39 _. 44 - .'9 -.61 -.12 -.84 -.97 1.09 
-.38 -.42 -.47 -.~ -.66 -.7' -.8' -.96 
- .37 - .40 -.44 -.52 -.,s -.66 -.74 -.83 
-. 37 -.40 -.42 -.48 
- ·'3 -.60 - .6, -.73 
-.3' -.38 -.40 
-." -.48 -.'" -.'7 - .64 
-.26 -.)0 -. 31 
-·3' -.37 -.40 _.44 -.,0 
- .19 -.20 -.21 - .23 
-." -.26 -.30 -.3' 
-.08 -·09 - .10 -.il -.12 -.13 -.15 -.19 
.01 .01 .01 .01 0 -.01 -.02 -.", 
.08 .08 .07 .07 .07 .06 .04 .01 
.48 .,. .60 .66 .67 .62 
." .38 
· 30 .38 ·'3 ·'3 .62 .67 .69 .71 
.21 .26 
·3' .. , .,. .62 .67 .71 





.01 .06 . 10 .19 .27 
.3' .42 .48 
-.02 .02 .06 .U .22 .29 .36 .42 
- ·09 -.06 - .03 .04 .il _17 .23 ·29 
- . 110 -. 11 -.08 - .02 .04 .09 .1' .20 
-.18 - .16 -.13 
- ·09 -. 03 .02 .07 .il 
-.15 -.13 -.il -.07 -.03 .01 .", .08 
- .03 -.03 -.02 0 .02 .", .06 .08 
.04 .04 .04 .", .06 .07 .08 .08 
. 08 .07 .07 .07 .08 .08 .08 _08 
TI, 0.40 
Angle of attack, 11, degree. 
'.0 ,.0 6.0 8.1 ~.1 "".1 U ~.1 
·30 .10 - .16 -.82 1.6, -2.69 3.8' 1.80 
f-o .. 91 1.16 1.41 -2.~ 3.01 - 4.04 '.,0 -1.'" 
- .7' -.~ -1.n 1.69 1.16 2.34 2.89 1.~ 
-. ,s -.67 
-.79 -1. 10 1.40 1.73 2.011 1.'9 
-." -.61 -.73 -.97 1.21 1.41 1.76 1.,s 
-. ,0 - .,s -.67 -.96 1.", -l.~ 1.49 1.,s 
-. '9 
-." -.62 - .7' -· 91 1.07 1.27 1.'" 
- .45 
-.'" -.'7 -.69 -.80 -·93 1.09 1.48 
-. '3 - . 41 -.,1 -.60 -.67 - .76 -.88 1.36 
- .40 - . 113 
-." -.,1 - .~ -.62 - .70 1.18 
-.36 -.38 - . 40 
-." - .46 - .,0 -.,. 1.00 
-.27 - .29 - .29 -.31 - · 31 -.33 -.36 -.79 
- .11 - . 18 -.18 -.18 - .17 -.18 - .23 -.62 
-.", -.", -.", -.04 -.04 -. 08 - .16 -.42 
.05 .05 :~ ."" .02 -.03 -.IL -.30 .10 .10 .08 .04 - . 03 -. 13 _.211 
.,0 
·'7 .62 .6, .60 .48 .31 . 49 
. 36 .04 
." 
.61 .6, 
.6' .6. .68 
.24 .32 .38 . ,0 . '9 .6' . 68 _70 
.16 .23 .29 . 40 .,0 .,s .64 .6' 
·09 .14 .21 ·32 . 42 
.'" ." . '9 
.01 _06 .12 .22 .31 .'0 .'7 .48 
- . 04 .01 .06 .16 .24 _33 ·J9 .41 
-.il -.07 -. 03 
."" .12 .19 
. ., 
.26 
-." -.12 -.08 -.02 .0' .10 .1' .16 
- .19 -.16 - .13 - .08 -.03 .02 .", .06 
- .1' -.13 -.il - .07 -.03 .01 .OJ .03 
-.10 
-·09 -.07 -. ", -.02 0 .01 0 
-.02 -.02 -.01 .01 .02 .03 .03 0 
.", 
.0' .", .", .", .04 .02 - .02 
·09 .07 .07 _06 .", .03 0 - .", 
fl . 0 .20 
Per- An Ie or attack a. 4elO'eee 
~at1o ~:~ 0 1.0 2.0 3.0 11 . 0 '.0 6.0 8.1 0.1 ~.1 b. .1 6 .1 
~=ng 0 . '9 .64.~ .49 . 38 .22 -.01 -.55 1.~ 2.11 3 .10 4 . 1' 
2.7 -0.09 -0 .21 -o . J f-o.", .0.6. 0_81 :0.98 1.36 1.63 2.09 2 .", 2.96 
? : ~ =:~ : : ~ =:~ ::~ ::~ ::~ ::~ ::r, i :~ i:~ ~:~ ~ :~ i~ : ~ ::~ : :~ :: ~ :J~ ::::f : :~ ::~ ::~ : :~ ::~ i:~ i:~ 
Upper 20. 3 -.23 - .28 -.3 -.38 -. '3 - .48 -. '3 -.63 - .fj - .84 -.~ 1.12 
.urtace 29 .4 -. 27 -. 31 - .3 - .38 -. 42 - .4' -. 49 -.'7 -. 64 - .72 -.80 _ .~ 
:U : :~ ::~ ::l ::It ::~ : :~ :: :~ ::~ ::~ : :~ : :~i :: ~; ~:~ :: ~~ :: ~II ::~ ::~ ::~ : :~ ::~ ::~ : :~ :: ~~ ::~ :: ~~ 
80.0 - .04 - .~ - .~ - .06 -.06 - .06 - .07 - .06 - .08 -. ll -.14 -. 21 
~:~ :~ :f _:~ :~ :~ :~ :~ :~ :: - :~ ~.04 ::~ 
i:~ -:~ :~ :~ :~~ :~ :~ :~ :~ :~ :~ :~ :~ 
4.4 -. 14 -.04 .~ .14 .21 . 28 ." .47 .56 .63 .67 .71 
t~ :: i7 ::; -:~ :  :i6 : ~~ :: :~ :~ :~ :~ :~ 
Lover 1'.8 - .21 - .1' -. 1 -.011 0 . 06 .11.20.29 .31 .4L .'1 
alU'tac ~:~ ::~ :: ~3 : : ~ : :~ ::~ _:~ _:g; :~ :~ : ~~ :~; :~ 
39.9 .:!i -.~ -.~ -.20 - .17 - .13 -.10 - .04 .02 .08 .14 .18 
~:~ ::~ ::~ ::~ ::~ ::~ ::~ ::~ ::~ ::~ 0 ·01 :~ :~ 
10.2 - :~ -.1 - .1 -.13 - .11 -. 10 - .08 - .05 -. 02 0 .03.04 
~n -:O! -:~ -:; - :~ -:~ -:g; - :~ 0", :: ::',;; :~ :~ 
'---_-'-.c9_ •.C'L :Cio; ·05 .05.08 .08 .07 .07 .07 .07 .06 .06 .", 
TIl 0 .60 
Pe.r- Angle or attack, a., degrees 
t-ocatto cent 116.1 chord 0 1.0 '.0 3.0 '.0 '.0 6.0 8.1 lO.l 12.1 4.1 
I ~*,," 0 .6 .63 .'7 .'7 ·32 . il -.1' -.82 1.6, -1.99 1.30 - .96 
1.L -0.07 0.27 0 .,0 1-<> .7' .Q.97 1.", -1.55 -2.Ll J.41 -2 .17 1 .4, 1-<>.91 
2.3 -.08 -.24 -.42 -.62 -.81 1.08 1.42 1.,. 2 .06 2 .61 -1. 42 -.89 
4.6 -.1 -.22 
-.3' -.L7 -. '7 -.69 -.8' 1.16 1.6, 2.64 -1.41 -.88 
' .8 -.13 - . 23 -.311 -. 46 -.,. -.67 - .79 1.06 1. 33 2." -1.39 - .81 
9.9 -.18 -.27 - .J, -. 44 -:52 - .60 -.10 -.89 1.08 1.94 -1.39 -.88 
.=~J i~:i ::~ -·29 -. 36 _.41& - .'9 -. ~ -.64 -.79 - .9' 1.30 -1.3' - .86 - · 31 -.37 -. '3 -. '7 -.'3 -.'9 - .70 - .81 - .8, -1.33 -.8' 
29.2 - .26 
- ·3' -.J7 - .1&1 _.w. - .48 
-.'" -.60 - .67 -.68 -1.21 -_82 49.11 -.27 -.30 
-· J3 -.3' -. 36 - .38 -. 100 -.'3 _.41& _. LL - .8' - .78 
'9 .7 -.23 - .2' -.27 -.27 -.27 -.26 -·29 -.30 -.29 -. 29 -.66 -.7' 
69.4 -.13 -.14 -.1'} -.16 -.16 - .17 -.17 -.11 -.1' -. 14 
-." - .69 79.6 - .03 - .OL -.", -.", -.", -.", -.", -.04 -.04 -.", -.36 -.62 
89.2 .", .", .", .0'\ .", .", .", .04 .01 - .01 -. ., -.'3 
2.2 -.07 .08 . 21 .32 . 40 .48 ., . .62 
.6' .67 .68 .68 
L.1 -.13 -.02 
·09 .19 ·27 .3' .42 
·'3 .60 .66 .68 .67 6.8 -. 16 -.07 .02 .10 .17 .24 .Jl .42 
." .59 
.61 .61 
9.' - .20 -.il -.03 .0' .10 .17 .23 .3> .'3 
.'" 
., . .,. 
1'.' - . 23 -. 16 -·09 -.03 .02 .07 .13 .23 .32 .40 .'3 ... 
a~~J ~:~ -." -. 19 -.lL -.09 -.04 .01 .06 ." .24 ·31 .3' .3' - .26 - . 23 -.19 -.1, -.il - .07 · . 03 .04 .12 _17 .20 .21 
39·1 - .26 -.24 -.21 - .18 -.1' -.12 -.08 -.02 .04 .08 .11 .10 
-9 .1. 
-·29 -.26 -.23 -.21 -.19 -. 16 -.!I. -.08 -.04 0 .01 -.01 
'9.3 -.2J -. 20 -.18 -.17 -.16 - .1) -.il -.08 -.04 -.02 -.02 -.", 
69.' -.1" -.1'} - . 11& -.12 -.il - .10 -.08 -.06 - .Ok - .03 -.04 -.10 
79.2 -.03 -. 03 - . 01 -. 01 - .02 - .02 -.01 0 .01 0 -.02 -. il 
89 .6 .", 















chord 0 1.0 2 .0 3 .0 
~~ 0 .61 .64 .61 . 53 
1.7fo .05 -0 .24 O. b'} -0 _68 
4.1 -. l1 -. 23 -. 36 -. 50 
7 . - . 15 -. 2b -. 34 -. 45 
9. -. 11 
-." -. 34 -. bll 13.1 -. 22 -.29 -. 35 - .42 
19 .1 
-." - · 30 -.36 -. h2 Upper 29 . -. 27 -. 31 
-·35 -· 39 
aurface 39 . - .28 
-· 31 -. 34 
-· 37 
49 . -. :!7 
- ·29 - ·32 -. 33 
59 . 4 -. 22 -.23 
-." -." 69.7 -. 10 -. 10 -. l2 
- .13 
79 .1 - .03 -.0) -. 03 -. 04 
89. .06 .06 .06 .06 
94 . 11 . 10 . 11 .11 . 11 
1 .6 -.04 .12 .26 .37 
h. ) - . 14 
-.03 . 08 .17 
5.9 -. 16 -.06 .04 .l2 
9 . L -. 20 -. 12 -. Oh .02 
Ih.2 
-.23 -. 11 -. 10 -. Ob 
Lower 20. -.26 -.20 -. 15 - .10 
our<"" 29.3 -. :!7 -.23 -. 19 -. 15 39 ·5 -.28 -. 24 -. 21 -. 19 
h9.2 - .28 
-." -.23 -.21 59 . 3 -.22 -.20 -.18 -. 11 
69. -. l2 -. l h -.13 - .l2 
79 .8 -.03 -.02 -.01 -. 01 89 .( .06 .06 .06 .06 
TABLE II. - CONCLUDED 
(d) Concluded 
111 0.80 








- . 41 
-. 38 



















' .0 6.0 8 .1 10 . 1 12.1 14. 1 16.1 c:hord 0 1.0 2 _0 3 _0 
~  0 .63 .63 .60 .51 
.... 
1.7 fo· 06 fa· 24 ro. 45 0 .67 
3.8 - .11 -. 23 -_35 -.49 
6.9 -. 15 -.24 
-·33 -.43 
9.4 -. 19 
-·25 - · 33 -.h2 
lh .9 - .2) -. 28 -. 34 -. 40 
a=~J ~ : ~ -." -. )0 -. 3h -. 39 -. 27 - ·30 -· 33 -.36 
38 .7 -. 27 -.29 -·31 -.34 
49 .6 
-." -. 26 -. 27 -.29 58 .8 -.20 -.21 -.22 -.20 
69.8 - .08 -.08 -.09 -.10 
79.2 - .01 0 -. 01 - .01 
.2b 0 -.62 -1.36 -. 66 -. 52 -. )0 
1. 15 -1.51 ". 36 -2 .98 -1 .1 ) -0 .80 -0 .49 
-·73 - .88 1.21 -1. 5b -1.10 -.76 -. 47 
-.63 -.1b 
-·97 -1.20 -1. 10 -.77 -. 47 
-· 59 - .69 - .88 -1.01 -1 . 10 -.76 -. 47 
-. 5b -.61 - .75 -.87 -1. 09 -.76 - .48 
-.52 
-·57 -.68 -. 78 -1.03 -.74 -.47 
-.45 -.49 -. 56 -. 61 -.87 - .69 - .46 
- .bl -. 43 -. 47 -.49 -.10 - .64 - .45 
-.35 -. 36 - .38 
-· 37 -. 56 -.60 -. 45 
-." - .25 -.26 -. 22 -.44 - ·55 _. blo 
-. 13 -. 13 -. l2 - .09 -. 33 -. 49 - .41 
- .03 - .03 -. 02 -.02 
-." - .hlo -. 42 93.7 .l2 .12 . l2 .12 
1.1 -.0) .15 
·29 .41 
.07 .07 .06 _02 -.17 -.38 -. 40 
.11 . 11 .08 .03 -.14 -.35 
-· 37 
11.6 -. 14 -.04 .05 .14 
6.1 -. 16 -.en .01 
·09 
9.4 -.19 -.12 -.05 .01 
14. -.2) -.11 - . l2 -. 06 
a~~J ~:~ -." -.20 -.16 -. l2 -.26 -. 2 3 - .20 -.11 
39 .0 -.26 -. 2h -.22 -.20 
48 .7 -.26 - .2 4 -. 23 -. 21 
59.2 -.20 -.19 -. 18 -.11 
68 .9 - .10 .... 11 -. 12 -. l2 
79 .7 - .01 - .01 0 -. 01 
89.3 ·07 .08 .07 .07 
94 .5 .12 . 12 .12 . 11 
·53 · 59 .63 .62 .65 .65 .65 
.33 .39 
· 50 .58 .60 .61 .60 
.26 . 33 . 43 .52 .54 .56 .55 
.14 .21 
· 31 . 40 . 43 . 45 .45 
.06 .12 .21 . )0 
· 33 .35 · 35 
-.01 .04 .12 . 20 . 23 
." ." 
- ·09 -·05 .02 .08 .n .13 .12 
-. 14 -. n -.06 -.01 . 02 .02 .01 
-.18 - .1'} -. n -.08 -.06 -.07 
- ·09 
-. 1'} -. 13 -. 11 -.08 -.07 -. 10 -.13 
- .10 
-·09 -.08 - .06 -.07 -. 11 -.16 
- .02 - .02 -.02 -.02 -.Oh -. 12 -. 11 
.04 .04 .03 .01 -.03 -.11& -. 19 
'II O.~ p.r-I Itocat tc-f cent. Angl e of attack . a. , de greeo 
chord 0 I I I I I 1.0 I 2.0 I 3.0 I 4 .0 I 5 .0 I 6 .0 I 8 .1 110 .1 112 .1 114 .1 116 .1 
~~ 0 . '}9 .61 .60 .55 . 48 . 35 .19 - .24 -.80 _. 24 -. 09 -.0) 
1.8 ~.08 -0 .2) -0 . 40 -o.,s -0 .16 -0 .95 -1. 24 -1. 96 -2 . 46 -0 .83 -0 .49 -0 . ) 4 
4 .2 - .14 -. 24 -. 34 - .45 -· 55 -.67 - .73 -.98 -1.23 - .83 -. 48 -. 34 
6.6 -. 17 - .24 - .32 -. 41 -. 47 -. " - .63 -.81 -.98 -.84 -. 48 -. 34 
9 .3 -.20 -. 25 - .32 - . 38 -.44 - .49 -. :;6 -· 69 -.62 -.84 -. 49 -. 35 
14_9 -.22 -.26 - .31 -. 36 - . )8 -. 43 -. 47 - .57 - .65 -.81 -.49 - .35 
a:el ~ : ~ :: ~~ ::~ ::~ :: ~~ :: ~~ :: ~~ :: ~~ ::~ ::~ ::~ ::~ :J~ 
)8 ·9 -.23 -. 24 - .26 -. 28 -.28 -· 30 -· 32 -.34 -. 36 -." -. 37 -. 34 
59 . 11 - . 16 - . l h - .1'} - . 1' -.16 -. 16 -.11 -. 18 -. 11 -. 32 -. 29 -. ) 1& 
69 .5 - ·05 -. 06 -.06 -. Ob -.06 -·07 -.07 -. 08 -.07 -. 29 -. :!7 -. 33 
19 .1 .01 .01 .01 .01 .01 .01 0 - .02 - .0) - .21 - .21 -. 32 
89.8 
1. 4 -. 06 
· 09 .21 · 31 . 39 .46 .52 .58 ·59 .56 · 57 .56 4. 4 
-. 16 -.06 .02 
·09 ·15 .22 .45 . 38 . 45 . 43 . 44 . 44 6.4 -. 18 -.10 -. 03 .04 
·09 .15 .20 .29 ·37 .36 · 37 -37 9 .6 - .20 -. 11& - .08 - .Oh 0 .05 .10 .18 
." .25 . 27 ·27 13·1 - .2) -. 18 -. 13 -. 10 -. 06 - .03 .01 .08 .14 .14 .16 .17 
e~~J ~:~ -." -. 20 -. 11 -. 11& -. l2 -·09 -.06 0 .04 ·05 .07 .07 - .2h -. 21 -.19 -. 11 - .16 - .14 -.12 
-·09 -. 06 - .05 -. 03 -. 03 
39·7 -. 23 -. 21 -.20 -.19 -. 18 - . 11 -. 15 -.13 -. il - .10 -.10 - .il 
b9.1 -. 22 -. 21 -.20 -.20 - . 19 -. 18 -. 11 -. 11 - .16 -. 14 
-. 15 -.11 
59 .6 -.11 -. 1' -.15 -. 1'} - . 1'} -.15 -. 1' -.1'} - . 15 -. 1h -. 16 -. 19 
69 .3 -. 06 -.06 -.08 -.10 -. 10 - .10 -. 10 - .12 - . 1) -. 12 - .15 -.18 
79 .6 .01 .01 0 0 -. 01 -. 01 - .02 -.06 -.07 - .08 -.13 -.16 
88 .9 .08 .08 .en .06 .04 .OJ .02 -. 02 -. 04 - .07 -. 13 
-.
, 6 1 94 .6 .13 . 12 .n .10 . 08 
·07 .06 .02 -_ 02 - .09 -. 15 - .19 
.. 
11 , 0 · 90 
Angle of at.tack, a. , degrees 
4 _0 5 _0 6_0 8_1 10 .1 l2 .1 Ih.l 16.1 
.42 .26 .06 -. 46 -1.10 - . 36 -.21 
-·09 
-0 _88 -1 .11 -1. 39 -2 .12 -2.93 -0 .91 -0 . :i9 -0 .37 
-. 61 - .76 -.79 -1.13 -1.h3 -.89 -. 57 -. 37 
-· 51 -· 59 -.10 - ·91 -1.10 -·90 -. 57 -.37 
-.49 -. 56 -.64 - .81 -.96 -.90 -. 56 -·37 
-. 43 - .50 
-." -.67 - .77 -.89 -. 55 -· 37 
_ . h2 
-. h1 _. '}1 -. 61 -.68 -.84 - .54 -. 37 
-· 37 -. 40 -. 43 -.48 -. 52 -.68 - .49 - · 37 
-. 34 
-· 37 -. )8 -.41 -.42 _. '}h - .46 -. 36 
-.29 -· 30 -. 31 -. 32 -. )0 -. 42 -. 42 -.36 
- . 21 -. 21 -. 21 -. 21 -.18 - .32 - .38 -. 35 
-.10 - . 10 -.09 -.09 -.05 
-." -.35 -.35 0 0 0 .01 .02 - .19 -. 33 -. 311 
.l2 .13 .l2 .10 .05 -.111 -.29 -. 31 
. 49 .56 .60 .63 . 58 .61 .61 .60 
. 21 .28 . 34 .45 .53 .52 . 53 -53 
.15 .22 .28 .39 .47 .47 .48 . 48 
·07 .13 .18 .28 . 36 .37 . 38 . 38 
-.02 .03 . 08 .17 .24 .26 . 27 .2'/ 
-. 08 -. 04 0 .08 .15 .16 .18 .18 
- . 15 - .12 - .08 -.03 .02 .04 .05 .05 
-. 18 -.16 -.14 -.10 -.06 - .05 -· 05 -.06 
-.20 -.19 -.11 -. 15 -.12 - . 11 -. 1) -.15 
- . 11 -. 16 -. 15 -.14 -.12 -.12 -. 1' -.18 
-. l2 -.n -.10 -. 10 -.11 - .11 -.15 -.18 
-. 01 -. 01 -. 01 -.04 -.05 -.08 -.14 -.18 
.05 .05 .04 .02 0 - .07 -.15 -.18 












TABLE III. - TABULATED PRESSURE COEFFICIENTS FROM 16-FOOT WIND-TUNNEL TESTS 
~at.10 ent of,:'-
chord 1-0-7 -0.2 0_3 0_8 
Le~, 0 
.6l. .6, .63 .67 
'-' O.U -0.02 -0.04 -0.06 2.2 .04 -.06 -.10 -.12 
5·2 -.02 -.08 -.U -.13 
7.0 -.010 -. 11 -. 14 -.1' 
14 .' _.111 -.19 -.20 _.22 
Upper I ~.~ -.19 -.21 -. 23 -.25 
-.23 -.25 -.27 -.27 
surface 40:0 
-.26 _.28 - . )0 
-·32 
49.5 -.26 -.26 -· 32 
-·32 
60 .0 -.24 - .25 -. 27 -.27 
69.7 -.18 - .19 -.20 - .20 
80.0 
- ·09 - ·09 -. 10 - .12 
89.5 - .01 -. 01 - .01 -.01 
95·0 .05 .06 .0' .05 
·9 -.05 ·09 .12 .15 
2.9 -.08 .01 .03 ·05 
.... 3 -.1_ 
-.07 - .~ 0 
7.7 -.16 -.10 -. 07 -. 06 
H .9 _.21 - .17 -.1' _.14 
Lover 1 19 .2 -.23 - .19 -. 18 - .16 
.urtace ~:~ -.29 -·25 -·25 -. 23 
-. 31 -.28 
-· 29 - -27 
50.0 
-· 35 -.32 - ·32 -.)0 
59.6 
-·29 -.27 -.27 -.25 
69 .9 -.22 - .20 -.20 -.19 
79·3 -.U -.10 - .11 - .09 
90.1 -.01 -.01 -. 01 0 
94.4 .05 .06 .04 ·05 
Per-
[.0<0"0 cent 
fo·7 1-0.2 0 .8 <bon! 0·3 
Le..uoa 0 . 6l. .66 .66 .66 
."". 
1.3 0.06 1-0.04 fo ·u 1-0.21 
2.6 -.01 -.09 -.1' _. 22 
•. 9 -.06 -. 12 -.18 -.24 
7.0 -.U -.16 -.21 - .26 
9.2 -. 16 -. 20 - ·25 -·29 
tipper 1 •. 11 -. 21 -· 25 -·29 -· 32 
lIurtace 19.6 -·25 -.26 -·32 -· 35 29 ·) -.)0 -·33 -·35 -.37 
39.9 - .33 -. 30 -.36 -.)8 
49.4 -. 33 - ·34 -. 36 -. 37 
59.7 -.26 - .26 - .28 - ·29 
69.3 -. 17 -.17 -. 18 -.18 
80.0 
--- --- --- ---
89.3 .03 .03 .03 .04 
94.~ .09 ·09 .09 .10 
1.0 -. 1, -.05 .01 .12 
2.4 -. 20 -.12 -.07 .02 
U -.~. - .17 -.13 - .07 
7.0 -.26 _.21 -. 18 -. 12 
9.8 
-·29 -· 25 - .21 -.16 
Lo_r 1,.0 -. 31 -. 27 -·25 _. 21 
.uri", 19·0 -. 34 -·29 - .28 _.211. 29 .6 - .36 
-· 33 -. 32 -. 29 
39·2 -.)8 -· 36 -.34 - .31 
49.9 
- ·37 -· 35 -·35 - ·32 
59·3 -·29 -. 28 -.27 _.26 
69 .8 -.18 -.18 - .18 -.16 
19·1 -.08 - .07 -.06 -.06 
89.7 .03 .03 .03 .04 
94.2 .08 .08 .08 .09 
(a) R, 3, 900,000; M, 0 . 62 
1\, 0 . 10 
Angle or IIlt'tack. a. de "reel 
1.a 2_8 3_8 '-8 ' -9 7-9 9·9 11.9 13·9 1'.9 
.67 .63 .67 .108 .OC .19 -.12 -·3~ - . 08 -.1k 
-0.23 -0 · 32 -0·02 -0.72 -0 .68 -1.31 -2.18 _2.106 -2.il6 -2.)8 
- .27 - .35 -.02 - .69 -.8li _1 . 22 -1 .88 -2.31 -2·3' -2.)1 
_.22 
-.26 -.)8 -.49 -.56 -.76 - 1.00 -1.)0 -1.96 -2.13 
-.24 _. 26 - · 31 -.111 
-.'" -. 70 -·92 -1.13 -1 .1' 
_2.01 
-.29 -_ 32 - .)8 - . J., -.,1 -.63 -.77 -.89 -1.06 -1.40 
-·30 - · 33 -.)8 _.J.' -.49 - .60 -.12 -.82 - .92 -l.Oil 
-.32 -· 35 -.40 - . 46 -.119 - ·57 - .67 -.1' _.81 -.84 
-·35 - .37 -. 42 -."7 - .48 -·55 -.63 - .70 -·75 -.78 
-.35 -. 37 - .40 -.'" -.46 - .02 - ·57 -.62 -.66 - .12 
-·29 - .30 - .34 -.37 -.37 -.40 -. 4' -. 49 -.02 -.59 
-. 21 _. 22 _.2" -. 27 -.26 -.26 -· 30 -. 35 -.)8 _.Il' 
- .U - .U -.11 -.1" -.1) -.1' -. 11 -. 19 -. 22 _.26 
-.01 -.01 -. 01 -. 03 - .01 -.03 -.03 _.06 -.08 _. I1l 
.06 .04 .06 .03 .04 .04 . 03 0 -.01 -.07 
·29 ·35 . '5 ·51 ·59 .67 .71 .67 .72 .69 
.16 .21 
·29 .30 .41 .02 .61 .62 .72 .74 
.08 .12 .20 
·25 .32 .43 .53 .55 .66 .71 
.01 .05 .12 .16 .22 ·32 .41 .45 .55 .60 
- .07 _ . Oli .01 .04 .08 .18 .27 .31 .40 .·5 
-.U 
-·07 -. 04 -. 02 .04 .13 .21 .26 ·3' .)8 
-. 19 -.16 -. 12 -.10 -.06 .02 
· 09 ... . 21 .25 
-. 22 -. 21 -.17 -.16 -.U - .05 .01 .06 .11 .15 
- .27 _.24 -.22 _.21 - . 18 _.12 -.07 -.03 .02 .05 
-.23 -.21 - . 19 -.19 _.16 -.U -.07 -.03 0 .02 
-. 17 -. 16 - .1' -.1' -.12 -.08 -.05 -. 03 -.01 0 
-.08 - .07 -.06 -· 07 -.06 -.03 -.01 0 .01 .01 
.01 .01 .01 - .01 0 .02 .03 .02 .02 .01 
.06 
·05 .06 .04 .05 ·05 .05 .04 .03 0 
'II 0. 40 
Angle ot attack, 0. , degree. 
1.8 2.8 3.8 4.8 5·9 7·9 9·9 U ·9 13·9 1'·9 
.61 .54 ..... . )0 .14 -.22 -.,1 - .13 -.83 -.86 
0.04 fe·" ~.92 1.17 _1.1a, -2 .06 -1. 94 -1.67 -1.~ -1.13 
-.41 - . 56 -.77 -.98 -1.36 -2.06 -1 .78 -1.63 -1.41 -1.13 
-.36 - .'1 -.61 - .11 -.8) -1.31 -1.68 -1.63 -1."" -1 .11. 
- .)8 -.46 - .58 -.66 -.78 -1.08 _1.'" -1.08 -1 . 43 -1.17 
-.)8 - .46 
-·55 -.62 -.11 -.97 -1. 38 _1.'1 -1.111 -1.11 
- .41 - .47 -.54 -. 61 -.68 -.87 -1.14 -1.31 -1.31 -1. 11 
-. 41 -. 46 _.,Ii - .08 - .6) -.80 -.94 _1.14 -1.19 -1.06 
-.42 -.46 _.'2 
- ·54 -.60 - .70 - .78 -.89 -·99 - .99 
_.42 
-.4' -. 49 -. '1 - .55 -. 61 -. 64 -.71 -.83 - ·92 
- .00 - .42 -.11. -.46 -.48 -.02 -. 02 -·57 -.70 -.85 
-. 31 - . 32 - .34 -.33 - .35 - .36 - .36 -.'3 -.58 -.78 
-. 20 _.21 - .22 -.21 -. 22 -.22 - .23 -.31 -.47 -.70 
--- --- --- --- --- --- --- --- ---
.02 .02 :~ :~ .03 :~ -:: ::~ ::~ -.53 .08 .08 .08 -.48 
.27 
· 37 .47 ·55 ·59 .66 .67 .67 .66 .66 
.1) .2. .33 .41 .48 ·59 .64 .68 ·71 .71 
.04 .12 .21 . 28 .3 • .48 .56 .61 .66 .68 
-.03 .05 .12 .20 .2. .37 . 46 .02 .08 .61 
-.08 -.02 .05 .12 .16 .26 · 37 .44 .50 .53 
-.14 -.08 -.04 .03 .08 .18 .27 .34 .40 · '3 
-.18 -. 13 -.08 -.03 .02 .11 .20 .27 .32 .35 
-. 211 -.20 
-. 1' -.U -.08 0 .07 .12 .18 .20 
-·27 -·25 - . 22 -.17 - .1' -.08 -.03 .03 .07 .09 
-· 29 - .27 -·25 _. 22 -.20 _.14 -·09 -.06 - .03 -.03 
- .23 -. 22 - .20 -.18 -.17 _.1.10 - .09 -.07 - .04 - .07 
- .1' _. ll. _.14 -.12 _.12 -.10 -.08 -.06 -.06 -.10 
-·05 - .05 - ·05 - .04 - ·05 -.04 -.03 -.03 -.04 -.U 
.03 .03 .03 .03 .03 .02 .01 -.01 -·05 -.16 
































































Angle ot at.t.ac:lr. , 0.. degree. 
0.7 -0.2 0.3 0 .8 1.8 2.8 3.8 4.8 5.9 1 ·9 9·9 U·9 13·9 1'·9 
.66 .61 .67 .67 .64 .60 .02 .)8 .26 -.Ok -.00 -.62 _86 -1.02 
0.01 -0.10 -0.111 -0 . 18 -0.33 -0.4k -0.61 -0.81 -0·95 -1.'3 -2 . 311 -2.26 .2.~ -1.78 
-.04 _.U -.1' -.19 - ·29 -.37 -.48 -.61 - .69 - ·93 -1.29 -1.15 -1.83 -1.17 
-·09 _. 1' -.19 -.22 - . )0 - _37 - .41 - ·57 - .65 _.86 - 1.06 -1.49 -1.71 -1.12 
_.111 
-.19 -.22 -.25 -.32 -.)8 - . 41 -.55 -.62 -.81 --98 -1.29 .1.,a -1 .66 
- . 19 -.22 - .25 
- ·29 -·34 -. 39 -.41 -· 54 - .60 -·75 - .68 - 1.09 -1.33 -1.'3 
-.23 -.26 - .29 -.30 -. 35 -. 39 -.47 - .53 - .56 - .69 -. 81 -.96 _1.1.6 -1.39 
-.26 - .)0 
-·33 -·35 -. )8 -. 41 -.117 -.53 -· 55 -. 63 - .73 - .83 -·95 -1.19 
-.31 
-·33 -.35 -. 37 -. 39 -.42 _.4, -·50 -. 02 -·59 - .65 -.72 -.80 -1.00 
-. 32 -. 33 - ·34 -.36 -. )8 -.40 _. 42 -.47 -.48 - .02 - .56 _.61 -.67 -. 87 
-.27 _.26 -.27 -.29 -.31 -. 32 -. 33 - .36 -. 36 -·39 -.40 -.4' -. ,1 - .71 
-.18 _. 18 - .19 - . 19 -.20 -.21 -.20 -.211 -.211 -.26 -. 26 -·31 -.37 -· 57 
-.06 -.06 -.07 -.07 - .07 -.08 - .08 -.11 - ·09 -. 10 -.12 -.1' _.22 -.41 
.01 .03 .03 .03 .03 .02 :~ .01 .02 :~ 0 .05 -.04 -.11 -.26 .08 
·09 .08 .08 ·09 .09 .08 .08 .01 -.06 _. 18 
--07 .06 .11 .16 
·31 .31 .49 .54 .60 .68 .69 .68 .67 .65 
-.16 -.06 _.02 .01 .13 .20 .29 .36 ··3 .55 .63 .66 ·73 .7> 
-. 22 _.14 -. 11 -.06 - .03 
·09 .19 .24 .32 
." .54 .59 .66 .70 
_. 22 
_. 1' -.13 
- ·09 -. 01 .04 .13 .18 .24 .36 .') .51 · 59 . 6l. 
_.24 _.18 
-. 1' _.12 -. 04 0 .011 .15 .18 . )0 ·39 .46 .53 _58 
-.26 -. 23 -. 21 -.19 -.12 -.07 -.02 .02 .08 .18 .26 .32 .40 . 45 
- . )0 _. 26 -. 25 _. 22 -.1' _. 12 
- ·07 -. 03 .02 .12 .19 .26 · 33 ·37 
- .34 - .)0 - ·30 - .27 -.22 -.19 -.1' -. U - .08 0 .07 .12 .18 .23 
-.36 -.33 
-·32 -. )0 -.27 _.24 -.20 -.19 -. 1' - . 08 - .01 .03 .08 .12 
-.37 -.35 -.35 -.33 -. 27 - .27 _.24 -. 23 -.20 
-." - ·09 -.05 - .01 .02 
-.)0 _.26 - .27 _.26 _.24 - .22 _.20 -.21 -.17 -.13 -.09 -.06 -.02 - .02 
-.20 - .19 - . 19 -.11 -.1' -.1' -.111 -.llt -. 12 --09 -.07 -.05 - .02 -.03 
_.08 
-.07 -.01 -.07 -.06 -.06 -.04 -.06 - .04 - .03 -.01 -.01 -.01 -.01 
.02 .03 .03 .03 .05 .03 .03 .01 .02 .03 .03 .02 .01 -.02 
.07 .08 ,-os .08 .08 .07 .08 .04 .06 .05 .04 .02 0 - ·05 
-
I), 0.60 
.64 1 .66 1 .66 1 .66 1 .61 1 .541 .44 1 . )0 1 .141 - . 17 1 -.361 - .56 1 -.531 -.42 
0.03 -0.05 -0 .1, .().26 -0.,1 -0.76 -1.04 -1.3' -1.14 -1.94 -1.119 -1.~ -o.~ .().6li 
o - .08 -.1' - .24 - . " -.63 -.88 -1.)0 -1.66 _2.111 -1.)4 -1.24 -.96 -.6' 
-.-.11 -.16 -. - .37 -~-M-~ _.~.~~.44~. -$ -~ 
-.09 - .13 -.19 -.~ - .38 -.49 -.60 -.72 -.8' -1.30 -1.39 -1.27 -.99 - .67 
-.1.6 - .21 - .~ -.30 -.40 - .48 -.,0 -.61 -.78 -1.08 -1.34 -1.27 -.99 -. 67 
-.2l -.~ -.29 -.33 -. 42 -.48 - .'1 -.64 -.12 -. 91 _1.14 -1.16 -.97 -. 61 
- . -~ -~ - .D- .42 -.~-.55-M -~ -4~4~~ -$-~ 
-. 31 -. 33 - .36 -.)8 - .43 - .46 - .52 -.55 -.60 -.68 -.78 - .86 -.79 -.63 
- .33 - ·33 -. 3' -.37 -. 38 - .U _. 4.4 -.4lt -.41 -. 47 -. 48 -. '3 - .,3 -. " 
- .26 -. 26 -.29 -.29 - .30 -.32 -.32 -.33 - .34 - . )4 -.311 _.112 - .4' -.'1 
-. 1.6 -.16 -.17 -.11 -.18 -.20 -.19 -.20 - .20 -.19 - .23 -.33 -.37 -.48 
-.05 -.~ - .06 - .06 -.(f7 -. 08 -.ar -.06 -.06 -.(f7 -.n -.~ -.31 _.4, 
m m m A m m m A A ~-~ _.18_ .26_ . 40 
-.18 -.11 -.05 .04 .18 .28 .)8 .46 .51 .61 .6' .61 .68 .68 
- ·25 -.18 -.13 - .06 .07 .16 .24 .32 .38 .49 .56 .61 .63 .65 
- .26 -. 21 -.17 -.11 0 .08 .14 .22 .26 .39 .07 ·02 ·55 . 56 
- ·29 -· 25 -.22 -.16 -.06 .02 .08 .14 .19 .31 ·39 .k5 .49 .50 
-·32 -.28 _.26 -. 21 -.13 -.06 0 ·05 .10 .19 .27 .3. .)8 .40 
-.311 - .32 
-·29 -. 26 -.18 -. 13 - .07 -.02 .01 .U .19 .26 .29 ·31 
- .36 - .311 - .33 -.29 -. 23 -.19 _.1' - .10 -.08 0 .07 .12 .15 .18 
-.38 -.36 -·311 -·31 - .26 -.23 - .20 - .16 -.111 - .08 -.03 .02 ·05 .04 
- ·37 -.36 -·35 -·32 -·29 -.27 -.25 -.21 -.20 _.1, -. U -.08 -.06 -.08 
-.28 - .26 - .26 -. 211 -.22 _.21 -.19 - .17 - .17 -.14 - . 11 -.09 
-·09 -.12 
- .18 -.18 -.11 -. 16 - .1' - .ll. - .U -.12 -.12 -. 10 - ·09 -.09 _.U - .16 
- .06 -.06 -.06 -.0> - .05 -.05 -.05 -.010 -.05 -.04 -.04 -.06 -·09 - . 16 
.04 .04 .", .06 














TABLE 111.- CONTINUED 
(a) Concluded 
'I, 0.80 
'I , 0.90 
Per- t ~catlo~ cent I Angle or attack , 0. , degrees 
ohordO .7 I I I I I 1.8  2.8  3.B  4.8 1 5 .9  7 .9 0.8 -0 . 2 0 .3 9 ·9 111.9 113.9 115 .9 
Angle of at.to.ck , a., degrees Per-jx.ocatlo~~~~~d ~O . 7 1-0 .2 0.8 1.8 1 2.8 1 3.8 I 4.8 1 5.9 1 7 .9 0 .3 9 .9 111.9 113 .9 115.9 
Leading 
edge .60 1 .63 1 .65 1 .66 1 .66 1 .601 .50 1 . 37 1 .2'1 - .06 1 -. 18 1 -.36 1 - .521 -.46 
Leadln, 






















I.o~r I 20 . 






0 .03 -0·05 ...c.l" -0.26 -0·50 -0.74 -1.02 -1. 36 · 1.78 -1.62 -1.20 -1.09 -1.15 -0 .81 
-·07 -. 13 -.18 - .26 -. 42 -.56 -.69 -.84 -1.00 -1.57 -1.23 -1.13 -1.14 - .81 
-· 13 -. 0 -.~ - .29 -.~- .~ -£ -~ -.~~.~~24~.lJ~ . ll-~ 
-.17 -.21 -· 25 -·30 -.~ -. 49 - .59 -.68 -.79 -1. 16 -1.19 -1.11 -1.08 -.81 
-.~ -. 25 - ·29 -.~ -.U -. U - ~ -~ -.W- .• ~.M~~~~-~ 
- .26 -.29 -. 32 -. 36 -. 42 -. 48 __ 55 -. 59 -.66 -. ~1 -. 96 -.98 - ·95 -.79 
-· 30 -·32 -. 34 -. 36 -.42 _. 44 -. 48 -. 52 -. 57 -.64 -.72 - ']0 - .87 -.79 
- · 33 -. 33 -. 35 - ·37 - . 41 - . 43 -. 46 - . 47 -. 50 - .53 -. 54 -.63 -.74 -.69 
- ·30 - .32 - . 33 -. 34 -. 37 - . 36 -.40 - . 41 _. 42 -. 42 -. 41 -. 50 -.62 -. 56 
- ·25 -.25 -. 26 -.27 -. 29 -. 29 - .29 -.29 - .20 - .20 -. 29 -. 19 - . 49 -. 47 
-.15 -. 15 -. 15 -.17 -.16 -. 12 -. 15 - .15 -. 14 - .15 - .20 -. 31 -.38 -.1;1 
-·05 -·05 -.Oli -.04 -. 05 - .0" -.04 -. 03 -.02 -. 04 -. 13 -. 23 - . 31 -.37 
~ ~ ~ a ~ ~ ~ m .07 .04 -. 06 -. 0 -. 25 -. n 
. 10 . 10 .11 .11 .11 . 11 . ll .ll . 09 .err -. 04 -.1 4 -. 22 -.30 
-. 23 -. 16 - .13 -. 04 
·07 .16 .24 .32 · 37 . 48 .52 .58 .61 .61 
-. 25 -.19 -.15 ·.08 .02 .09 .18 .25 .29 . 41 . 47 .52 .:56 .:56 
-.26 
-.23 -.20 -.15 -. 06 0 .07 .13 . l~ .29 .34 .41 .4, .47 
2 - . 32 -.28 - .25 -. 21 - .1) -. 08 - . 02 
·05 .08 .19 .24 .31 . 35 . 36 
- ·33 -.29 -. 26 -. 2' -.18 - . 110 -·09 -.03 0 .10 .16 .21 .25 .25 3 -. 34 -. 33 -.31 
-· 29 -.23 - .20 -. 15 -.10 - .09 0 .04 .08 .12 . 12 
- · 34 - ·33 -. 32 -. 31 - .25 •. 23 -.20 - .16 -. 15 -.10 -. 06 -.03 .01 . 01 
-. J4 -. 3" -. 33 -.31 ·. 28 ·. 27 -.25 -. 21 -.20 -. 11 -.1" -.13 - .10 -.11 3 -.26 
-.25 - .25 -.210 -. 21 -.18 ·.20 -.18 -.17 - .15 _.14 -.1 4 -. 12 -.16 
- .16 -. 16 -. 16 -.H •. 13 -.1) -. 110 -. 13 -.14 - . 12 -. 12 -. 13 -. Il! -.17 
-.04 -.04 -. Oli ·. 03 -. 01 - .03 -.04 -.03 - .05 -. 05 - .06 
··09 -.11 -.16 
·07 .07 .06 .06 .05 .05 .04 .03 .02 0 - .03 -.07 -.09 -.16 
1.7 
0 .02 r'o6 -0 .06 -0 .27 -0 · 51 3.6 -.08 -.13 - .20 -.27 -. 42 
6 .9 -.15 -.18 - .23 -.29 -. 40 
9.4 -.18 -.22 -. 26 -.31 -.40 
14.9 -.25 -.28 - . 31 -. 32 -. "<1 
a:f~J ~: ~ - .29 - · 31 -.33 - . 36 -. 42 -_ 32 -· 33 -. 34 - . 36 - ·39 
38 .7 -. 33 -. 33 -. 34 -. 34 
-· 37 
49 .6 -. 31 -. 31 -. 32 -. 32 -. 33 
56 .8 - .24 -. 23 -. 22 -.~ -. 210 
69 .8 -. 11 -. 11 -.il 
- .il -.12 
79 .2 -. 02 .02 -. 01 - .01 -.02 
93 ·7 .11 .11 .10 .12 .13 
1.1 - . 14 -.05 .04 .H .29 
4.6 - . 210 -.18 -. 13 
-.06 .04 
6 .1 
-. 25 -.20 -.15 -. 09 0 
9.4 -. 28 -.24 -.20 - .16 - .08 
14 .0 
-. 32 -.28 -. 25 -. 21 - .15 
B~;:J ~t~ -· 31.1 - .31 - .29 -. 26 -. 21 
-·33 -.31 - . )0 -. 28 -. 21.1 
39.0 -. 33 -. 32 - · 31 -. 29 >. 27 
48.7 -. 32 -· 31 -. 28 -. 29 -. 27 
59 .2 -.23 - .23 - .22 -. 21 -. 20 
~.9 -.13 -.13 - . 13 
-.13 -. 12 
79 .7 -. 02 - .01 -. 02 - . 01 -. 02 
89 .3 .08 .06 . 07 .07 .07 
94 .5 .12 .12 . 12 .12 .12 
'I, 0· 95 
er - Angle of attack, a. , degrees 
!cent Loco.t1o 
hard 0.7 -0 .2 0·3 0.8 1.8 2.8 3.8 4.8 5.9 7·9 9 ·9 11.9 13.9 15 .9 
leading 
0 .58 .60 .62 .62 .62 .59 .52 .41 
· 31 .05 - .16 -.20 -· 38 -. 4' edge 
1.8 0 . 03 -0 . 10 -0.17 -0.28 -0 . 48 -0.61 - 0.91 -1. 22 -1.64 -1.82 -1.67 -1.C5 -1.27 -1. 24 
4.2 
-.15 -.18 -. 24 -. 31 -. 43 -. 54 - .68 - .75 - .89 -1. 29 -1. 41 -1.05 -1.19 -1.110 
6 .6 - . 19 - .~ -.26 -_ 31 -.41 -. 48 -. 57 - .67 -.76 -1. 12 - 1.34 -1.05 -1.19 -1.16 
9 ·3 -.~ -. 25 -. 29 -. 32 - . 40 -. 45 -. 51 -.58 - .66 -.86 -1.09 - 1.01 -1. 09 -1.03 
14 .9 - .27 - .29 -. 31 -- 33 -. 38 -. 42 __ 47 -. 51 
-." - .66 -.75 -· 91 - .86 - .78 Opper 19.2 
-·29 - · 30 - . 32 - . 33 -. 36 -· 39 - .44 - .46 -. 51 - · 57 - ·59 -.78 - ·71 -.65 
surface 29 .4 
-·29 - ·29 -. 31 - . 31 
- ·3' -· 35 -. 38 -. 40 - . 42 - . 41 -.44 -. 56 -. 54 - ·52 
38 .9 -.29 - .29 -.29 - · 30 - .31 - ·32 - .34 -.34 
-· 37 -. 39 -. 35 -. 42 - . 44 - . 46 
59.4 - .17 -. 17 - .17 -.17 -. 18 -. 18 -. 19 -.18 -.19 -.20 -.18 -. 31 
-· 36 -. 40 
69 .5 -.08 -. 08 -.07 -.08 - .06 - . 08 -. 08 - .07 - .06 - . 10 -.13 - .29 
-·33 -· 37 
19 . 1 -. 01 0 .01 .01 .01 .01 a .01 0 -. 03 -. 13 -. 27 -· 30 -. 35 
89.8 .08 
·09 .09 .10 .10 .11 .09 .06 .07 0 -. 12 _. 24 -. 26 -. 31 
1.4 -.16 -.08 - .01 . 08 .21 
· 31 .40 . 47 ·51 ·57 .56 .58 .56 .57 4.4 
-. 25 -.20 -.110 -. 09 0 . 07 .15 .22 .26 
· 36 . 40 .44 .48 . 49 6 .4 
- .29 -. 23 -.20 -.15 - .01 0 .06 .14 .17 .26 . 32 . 36 
· 39 .41 9.6 -.29 -.25 -.~ -.18 -. 12 - . 08 -. 03 _03 .06 .H .19 . 24 
·27 ·30 13 .7 
- ·30 - .28 -.25 - .~ -. 11 -. 14 -. 12 - .06 
-· 05 .02 .06 .11 .15 .18 
Lo~r 20.2 -. 31 -.29 -.27 -. 25 -.~ -. 20 -.18 -. 14 -.11 -. 06 -.03 . 01 ·05 .06 
.ur<"" 2~ . 9 -· 30 -.29 -. 27 -.25 -.23 -.~ -. 20 -. 18 -. 16 -. 15 -. 12 - .10 - -07 -. 06 39 .7 -. 28 - .27 -.26 -. 25 -.23 - .23 - . ~ -.20 -.19 -.18 -.11 -.15 -. 1) -.13 
49 .1 - .26 - .25 -. 210 -. 24 -. 23 -. 23 -. 23 -.21 -. 21 - .21 -.20 -. 19 -. 18 - . 19 
59 .6 -.18 -.18 -.11 -.17 -.11 -. 17 - .18 -.11 - .18 -. 19 -.19 - . 19 -. 18 -.20 
69 .3 -.09 -.09 -.08 -.09 -.10 -. 10 -. il -.11 -. 12 
-.15 -.15 - . 16 
-· 17 -.18 
79 .6 0 0 .01 .01 -.01 - .02 -. 03 -.02 -. 04 -. 08 -. 10 -. il -. 13 - . 16 
88 .9 .09 ·09 .06 .08 .06 .05 .03 .02 .01 -. 02 -.06 
-·09 -. 12 - .16 94 .6 .14 .14 .13 .12 . 11 . 11 .08 .05 .04 0 -.061 -. 11 - .15 -.18 
-
-0 .74 -1. 02 
-1.33 -1.70 -1.76 -1.1.10 - 1.44 -1.18 - 1.01 
-." -.72 -. 79 -.95 -1.45 - 1.33 - 1.36 -1.13 -.92 
-. 48 -. 59 - ·10 -.81 -1. 28 -1 . 31.1 
- 1.33 -1.11 
-.95 
-. 48 
-. 57 -.67 -. 74 -1 . 01.1 -1. 23 - 1.26 -1.05 
-·90 
-. 46 
-· 53 -·59 -.65 -.80 -1 .02 -1.16 ·1.00 
-·90 
-. 46 -. 51 
-." -.60 -.70 -. 81 -1.03 -.90 -. SO 
-.40 -.44 
-. 47 -.50 -. 54 
- ·53 -.73 - .70 - .62 
-. 38 -. 41 - .42 - . 43 -. 45 - . 1.10 - .51 
-. 54 -. 52 
-· 33 -· 35 - .34 -.35 -. 35 
-·31 -.35 -. 43 -.45 
-. 21.1 -. 24 -.26 -. 210 
-. 23 -.~ - .27 -.36 - . 41 
- . 12 -. 12 -. 10 - . 10 -.10 -.110 
- .22 
-. 32 
- · 39 
-. 02 -.02 0 _01 -.01 -.08 - .18 -. 28 -. 36 
.13 .12 .12 .n .07 -.03 
-." -.25 -. 31 
.40 .49 .56 _59 .65 .64 .63 .60 .59 
.12 .20 .27 . 32 .43 48 .53 
·55 .57 
. 07 .14 .22 .26 .36 .42 .47 .50 .52 
· .02 . 05 .12 .15 .26 
·31 .36 . ~ . 42 
- . 10 
-· 05 .01 .04 . 13 .18 .24 .28 .)0 
-. 11 
- ·13 -. 07 -. 05 .02 
·09 .13 .17 .19 - .~ -. 18 -. 13 - . 13 -.07 - .03 .01 .03 
·05 
-. 25 -. 23 -.20 -.18 -. 14 -.13 - .10 -. 08 -.08 
- .26 - .26 
-. 23 -.~ -. 21 -.19 -.11 -.17 -. 17 
- .20 -.20 - . 18 -.18 -.1~ -. 18 -.18 -.18 - . 19 
_. 12 
-.13 -. 12 -.13 -. 14 - . 11. 
-.15 -.11 -.19 
- .02 - . 03 -. 03 - .04 -.07 - .09 -.11 
-.13 -. 16 
·07 . 05 .04 .02 0 -. 04 
-·09 -.12 -.16 
.13 .10 .08 .06 .03 - .03 









TABLE III . - CONl'INUED 
(b) R, 4, 300,000; M, 0.81 
'I. 0 .10 'I, 0 . 20 
~.t1ofe;~~ r--.-,--..,--:"'r''-:'''r:::=i'=:-T''':'':'T-...."-,---,r::--c-r,.,.-,,,-:--:.---:-1 
cbord 
~ tr-I An.,. or at,.." , a . .. ~. I 











































14 . 4 
Uppo. ~:6 • ur1'u: .,
~·9 109. 4 
















.02 - .0) 
- .01 -.~ 
-. il -.1' 
-.17 -.19 
-.23 -.26 
- ·30 - . )2 
•• ]11 -.36 










-.23 - .20 
-.31 - ·29 
::/; ::r, 
-·37 -. )' 
-.26 -.26 
-.1) -.12 




0 .11 0 .011 
.03 - .0) 
• . 03 -.08 
- ·09 -.12 
• . 110 
- .18 
•. 21 _. 210 
_.26 
-· 29 
.. )" -. )10 
-· n - .~ 
-.38 - .~ 
-. 26 - .26 







-.26 - .19 
-. Jl _. 211 
-· 3' - .26 
- .36 -. )2 
- .4) 
- .38 
-.&.to - .40 
- .46 _.101 
- .)2 -. j<) 
-.19 -. 17 
-.", - .0) 
.06 
·09 
. l2 .1) 




























































0.01 ..Q. U ..Q.26 ..Q. ko -o.~ ..() .13 -1.).2 -1.3' -1.1a7 01'101'61 
-.0, - .11 -.29 -.~ -.,s -.1 -LIla -1. 110 -1.'1 -1. -1.70 
-.08 -.1' -. 24 -. 31 -. Iio - .47 -."9 -1.19 -1.42 -1. -1.61 
- .10 - .17 -. 211 -. )2 -· 39 - .47 -.60 -.89 -1.34 -1.'3 -1.,1 
-. 19 - .211 - ·30 -.31 -. 41 -, -.60 - .11 -.79 - . -1.10 
-.22 - .26 -.)2 -. kO _.4 ] -. -.60 - .71 -.79 - . - .~ 
::~ ::~ ::r, ::;5 ::;; ::'" ::~ ::!~ ::~:: ::g; 
::~ ::~; ::~ ::~~ ::~ ::'1 ::~ ::g: ::f -~ : 611 ::~I 
-.2" -.26 -.26 -.30 - ·29 -.)1 -.31 - ."'1 - .31 -. ) - .61 
-.11 - .12 -. 1) -.14 -.1Ia -.1 -.19 - .21 -.~ -·53 
o 0 .01 0 .01 -. 01 _.04 -. 1 - · 37 

















































- .06 0 
- . il -. (1,)1 
-.19 _.111 
::~ ::~~ 
-· 30 - . ., 
-.21 -.16 
- .09 -·09 
.02 • 
.07 .07 
.>8 ." .6< 
.33 . 40 .~ 
.24 .30 . ~ 
.1, .21 .2f 
. ()lI .08 . l3, 
. (1,) .08 
- .06 -.0' 






















lIrle of att.-ck Q. d~ r~1I!8 
1.8 2.8 3.8 4 .• ,. , 7·9 
.fB .63 
." 
.k7 .40 . ., 
..(I·3l -0.'7 -0.86 -1.0) - 1.19 -1.39 
-. )2 -. ,1 - .78 -1.0, -1.26 
-l."" 
- .)2 ::::t -.61 - .87 -1.12 -1 . 37 
- .)2 - .:>9 _.610 -1.0< - 1.31 
-. 3" -. 48 -.60 - .68 -.78 - 1.26 
-. 42 -.,. _.64 - .71 - .76 - 1.2.1 
_. 44 
-· '3 -.66 -· 73 -. Bo - 1.1) 
-.
109 -· ')1 - .68 
-.1' -.63 -.90 
-. ". -. ,s _.6" -. 70 -.87 -1.00 
- .
107 -. ," 
-." -.,. -."9 _. 48 
-. 310 -. 34 -. 36 
- ·3' -·33 _.26 
-. 19 - .19 -. 22 -. 20 - .18 _.1' 
--- --- --- ---
.07 .07 
."" .06 .06 0.0'1 
.1 .1' .il .10 .10 
.26 .101 .46 ·,3 .60 .67 
.1, . 27 
·3' ."0 .48 .,s 
.(1,) .16 .21 
·29 .36 .47 
- .01 .08 .12 .19 .27 ·37 
-. 07 .01 .", . 11 . 18 
·29 
-. 111 - .06 -. ,," .03 .10 .1~ 
-.19 - .12 -.08 -.ell .03 .12 
-. 26 -. 20 -.19 - .1, -.09 0 
-. 31 -. 26 - .26 -. 21 - . 17 - ·09 
- .J~ -· 30 - · 30 -. 27 -. 23 -. 17 
-.~ -. 21 - .23 -. :!2 -.19 _. 110 
-.1" -.12 ·.1, -.1" -.12 -· 09 
-.O~ -.01 - .", -. (1,) -.0) _.02 
Q.9 il·9 
.10 -. 06 
-1.'1 - }.47 
-l.~ -1. 111• 
:::(6 _1.101 
-1. 36 
_1 . 114 
- I.)) 
- 1 .1.0 _1.26 
-1.)9 -1.19 




-. 26 - .71 
-. 15 -.61 
-. 03 
-· 3' 









.19 . ., 
.06 .il 
- .03 0 
-.13 - .U 
-.1? - .il 
-·09 -. il 
-. 03 - .08 
·09 .10 .06 . dll .,," .0) 0 -.08 













































































14 . 6 











8 . 9 
1'. 6 
.::r':J~ : ~ 
~·9 




89.9 94 ., 






























0 .05 -0.02 -a . 
-. 01 -.06 . - .13 -.23 
-.06 -.12 - .14 -.lS - .26 
-.il - .1.8 -.1 - .21 - . )0 
-.1.8 -. 22 -.24 - .25 - .33 
- .22 - .26 - .27 - .28 -. )6 
-· 30 -.33 -. 3) -. 36 -. '3 
-. 3' -. 38 -. 40 -. 42 -. 108 
- • .36 -.~ -.4.2 _.1&2 -.kS 
-.)2 -.33 -· 33 -· 33 - .38 
-. 21 -. 21 - .20 -. 21 - .23 -.2: 
-.07 -.08 - .06 - .07 - .08 -.08 
.011 .03 .03 .", .0' .04 













































- .03 .0' 
- .08 0 
-. 10 -.03 
-.18 - . 11 
- . 21 - .17 
-. 30 - . ., 
- .3) -.30 
-. '0 -. 36 
-. 31 -. 29 
-.19 - .16 
-.06 - .", 
.04 ."' 
. 10 . 11. 
.41 . k' 
.24 . )2 




- .20 -.1.6 
_.26 -. 22 
-.33 -.29 
-. ., -. ., 
-.16 -.17 
-.0> -.(1,) 
."' . (1,) 
.10 . 10 
II. 0. 60 
-0.73 -o. 9'i 
- ." -.7< 
-.'1 -. ~ 
-. ,. - .6: 
-. " -.6: 
-." -.6, 
-. 60 -.6/ 
-.~ -.7' 
- .61 - .7 
- .41 _.Il. 
-. 23 -.2f 
-.06 -.OJ 
_", .Ol 







- .10 -.09 
- .18 - .11 
-. 25 - .211 
-. 2.1 - . 21 
-. 111 - .14 
- .0' -.", 
.0' .0' 
.09 .08 
.10 .7 .TT .~ 
." .6Io .fB .79' 
.4, . .61 .71 '1 
. 31 . "7 .'3 .6, 
.31 .>0 . '7 . 60 
.20 .29 . 3' . 48 
.12 .2.1 . 28 .110 
o ,09." ''''1 
- .09 -.01 .03 . .13 
-.1.6 - .11 - .07 - .011 .02 
-.1' - .11 -.08 -.06 - .03 
-.il -.08 -.06 -.07 -.06 
-.03 -.01 -.01 -.~ -.051 
.03 ,ok -. 01 - .05 -.13 
.06 .06 -. 01 -.10 - .18 

















































:13 : : ~ .1 . .2::2 .0 .1 . 14
- . -.0 .011 
- . -. -.O~ 
-.1 -.1 -. 1 
-. - .2 -. 2. 
-. -. -.~ 
_.2 - .2 -. 21 
-. -. 1 -.H 
o -.0 - .(1.; 





































TABLE III. - CONTINUED 
(b) Concluded 
'h 0·90 
.... , <I., ""'s.<·.,.,D Per- Angle or attack , 0., degrees 
~at1orjc~~~~-- I - I I 
-0 . 2 jLocatlo ~~~~ ..a.1 ..a .2 0 . ) 0 .8 1.8 2.8 3.8 4.9 '.9 7 .9 9 .9 11.9 13.8 15.8 
~~ 
-~ 



















-.w -.U -a-.-._-~-~~~~.~_ -~ -~ -~ -~ 
-. 15 -.21 -.25 -. ]0 -.h3 -·57 -.69 -·96 -1.22 -1.39 -·95 -.95 -.90 -.89 
-.e -~ -·n -.M-·~-~ -~ -."~.U~ ." -. -. - ~ -~ 
-.28 -.)3 -.36 -. 40 -.50 -.62 -.72 -.eo -1.13 -1.33 -.8h -.8h -.87 -·90 
=:~ ::~ : :~ ::~ ::~ ::~ ::;; ::~~ ::~ -~:~ ::~ : :~~ ::~ : :~ 
- . 35 -. 38 -. 38 -.40 -. __ .hl -. '2 -· 39 - .34 -.25 - ·53 -.56 -. 65 -.66 
-~ -~ -. - . -. - . -.28 -~ -.e - .d - . ~ -.~ -· n -. ~ 
-.12 -.12 - .U -. 12 -.13 - .14 - .12 -.09 -.06 -.06 -.36 - .36 -.42 - . 43 
o -.01 0 0 -.01 -.01 0 .03.011 .02 -. 30 - .30 -.37 -.bl 
.w .w ~ ~ .w ~ .W.il.U .W -~ -~ -·~-·TI 
~ .e ~ ·e.e.e ." ." ." .U- .? -~ -.]0 -. ~ 
4 .3 - .24 
-·e - ·07 -.OJ .10 .19 ·25 .~ .38 . 47 ·5h . 58 .60 . 62 
.56 5·9 - .26 -. 18 -.il - .08 .03 .U . !.S ·25 .32 .40 .h7 .52 ·55 
9 ·h -· 29 -.22 -.19 -·e -·05 .02 .07 .14 .19 .29 . 35 .40 . h3 .~ 
14.2 -. J6 
-·29 -·25 -.22 -.1, -.06 -.02 .04 ·09 .19 .25 ·30 . ~ . 36 
Is~';e l ~:~ -.1·0 - . 34 -·29 -.28 -.20 -. lJ -.09 -.04 0 ·09 .15 .20 . 22 :~! -.41 -.38 - .311 -.~ -.2, -.21 -.18 -.111 -.10 - .02 .02 .06 
39 ·5 -.41 - .40 -. 36 -.J3 -. 2) -·25 - ·25 -.21 -.19 -.il -·09 -.08 -.041 
49 .2 -.41 -.38 - ·36 -·J5 -.~ -·30 -.30 -.28 - .26 -.20 -.20 -.20 -. l8i 
59.J -.21 - .24 -.24 - .24 -.22 -.21 - .24 -.23 -.21 -. 17 -.23 -.2~ 
69·0 -.14 -. 14 -.il - .11 -·13 - .il -.16 -. 16 -.14 -. il ::il - .22 -. 261 79.8 0 .01 .02 .02 .02 .01 -.04 -.04 -.04 -.01 -. 11 -.23 
89·0 .il .U .U ·13 .12 .il ·05 .05 ·05 .06 -.lJ -.21 
11, 0.95 
~~"' 0 .67.68 ·69 .69 .67 .62 .) .50 . 43 . 31 .21 .14 .04 -.08 
1.1 0.06 ..a .06 ..a .l) ..a .22 ..a .49 ..a.81 - 1.21 -1.)4 -1.41 -1.54 -0.93 ..a.8~ ~.& -9.91 
g : ~ ::~ : : ~ ::~~ ::~ ::~~ ::~ ::~J :~:~ :i:~ :~:~ ::;i :: ~~ ::B ::~ 
9 .4 -.19 -.2, - .29 -. 33 -. 47 -. 61 -.69 -1.03 -1.2 -1.40 - .87 -.81 -.7 -.87 
14.9 - .28 -.3J - .36 -.40 -. 50 -.62 -.73 - .82 -1.1 -1.36 -. 79 -.77 -.7 - .88 
Upper 20.1 -.)4 -.38 -.41 - .44 -. ,4 -.6, -. 711 -.16 -LIb -1.30 -.71 -:.1~ -. !~ -.84 
surface 29 ·9 -.,38 -.40 -. ltl -. 42 -. 46 _.4, -. 48 -. 42 -.28 -.69 -.,e -. -.Cl -.64 
38.7 -.37 -. 38 -. 38 -· 39 - .41 -. 42 _. hh -. _ -.34 - . 38 -.4 -. -., -. 58 
49·6 -.~ -. 3h -.~ - . ~ -. J4 -. 35 ~:~ -. J' -. 3 -.2J - .~ -: J;< ~: ~ -. 55 
~:g ::~ ::~ ::~ :':~ ::~ ::~ ::Oi : :~ : : ~ ::~ ::i ::j, ::h ::~ 
~t~ :~~ : ~~ :~~ :~~ :~ :~ :~J :~; :~ :~~ ::t ::~ ::l ::i 
1.1 -.13 .01 .10 .17 .31 .'2 .5< ·56 . ~ .6 .6< .:6<~ .6< ':' &.~ 
4 .6 -.2' -. 17 -.10 -.0' .05 .1, .2 .28 .33 . bl .4 . .?; . 
6.1 -.2) -.20 -.14 -. 10 0 .08 .:: .21 .2 . 3E . ~; . .:: . 
9 ·' -·32 -.25 -.20 -.17 - .08 -.01 . ~ .il .1 .2 . ~ .r .? .• 
1b.O -.39 - . )2 -.21 - ·25 -. 17 -. 10 -.01 - .01 .04 .12 .1 . ~ .2 .2 s=~ ~tg ::~ :: 5~ :: 5~ : : ~~ ::~ :: ~~ ::i3 ::~ :: ~7 _:~ _:~ _:~ _:~ 0 .1 ~:~ ::~Z ::~ :: ~i :J6 ::~ ::~ =: ~8 ::~ ::~ ::~4 ::~ ::~ ::~ ::~ ~.2 -.22 -.21 -.20 -.20 -. 20 - .~ - . 22 -.21 -. 21 -.19 _,:;'4 -:~ -.2 -:§ 
68.9 -.10 -.09 -.09 - .09 -. 10 -.h -.12 -. 12 -. 12 -. 12 -. <::1 -. c:\, -.2 -' ':': 
79·7 .02 .02 .03 .03 .02 .01 -:" -:~ -. 02 -.03 ~: t -.1 -.2. -.2 
~:~ :~ :i~ : i~ : i~ :~ :P .01 :11 : ~ :g~ :: ~ ::i, ::~ :: ~ 
~ 
Le&dl.ne;1 0 
edge .621 .651 .671 .671 .66J ·9 .5~ .521 .41 . 3~ .21 .11 .01 -.0 
Upper 














































































































-1. 33 -1 . 4 
-1.23 -1.3' 
-1 .1 - 1 . )( 
-1. - 1.2/ 
-. , -1.1/ 
-· 3 -.5< 
_. 4 -.31 
-· 3 -· 31 






























. 0 .,U 
-. -.OJ 
-.1 - . 1~ 
- .2 -. 2( 
-.2 -.2' 
-.~ 
-. 19 -.,91 















-1. -1.1 -0.8 -1. - . - .8, 
-1.1 - 1 . -' &,' 
- 1.1 -. -.8, 
-.8 -. 7 - .7' 
-. 5 - . -.6 
:: ~ ::h :: ~ 
-· 3 -. 3 _. h' 
-.2 -. 3 _ . 4~ 
- .2 _, -.1;( 
























TABLE III . - CONTINUED 
(c) R, 4,700,000; M, 0. 86 
II. 0.10 
Per- A' Ie )( att.a( ,0., dep.":lu 
:..ocatlo :er,~.I). .0 .2 0 .3 .8 L~ ) . 10.9 ,.9 7·9 3.9 ~1.9 13· 
~::! .'4 . r, .1, . ," .r'. .13 . 1 .6'1 .6L .,', ,10 .) .19 
;~~ : ~ _:~ ::~l :' .. ~ 3 -:::: -::r -::~ ~~;' -:~~ :Lr ~H ~r~ 
11. ., -.12 -.12 - .15 _.It - .22 -.2! -.3 -.39 _.Io~ -.~ _.f.,. -. ~:: 
Upper 2C.1 -.H .. -. 1" - .19 -.~ - .26 - .1C -.J' -.41 _.4 :~ -·6 -.!~ - .~ 
.urrae 29.6 -.2) -.211 - .2(, - .2t -.3t' -.3 _./a -.46 -.' -, -.6 _.7 - .8. 
~~ : 5 ::1i ::~ ::~ ::,f ::ti ::~~ ::~ ::t ::~_ -.;' -.~ ::¥ ::; 
60.0 - . J) -.36 -.3 -.4' -.4, -." ~:~ -.6, -.1 _.8 -:~ - .9 -1:~ ~:~ ::~ ::~ ::t :5 ~::; ::1 ::~ ::~ ::~ j ::1- ~:t :::-
.9 .010 .01 .1 .2: .n .4 . 4i.~ "", :~.8 
2.9 -. 02 .01 .1 .~ .21 .• ' .3 • . 4 .,. .6 . .1 
Ir..j -.09 -. 01 .01 .04 .11 .17 .24 .]< . 3 .46 .~ . . 6~ 
1. - . il -.09 -.0] -. 01 .06 .10 .16 .21 .2' . )6 . 411 ., ." 
lDver ~~:~ ::~ ::~ ::~ ::ie ::~ ::~~ 0,011 :~ :~ :~ :~4 : ~l :~ 
.urrac 29·9 -.]2 -·29 -.24 -.23 -. It -. 14 -.l~ -.(' -.03 .~ . ll: .18 .2 
39.6 - .39 -.31 -.32 -·30 - .~ -.23 -.18 -.14 -. 11 _.:11 .03 .08 .13 
~ : ~ ::~ : : ~ :: j ::~ ::~ ::M ::~ :: >4 ::~ ::i~ ::~ ::~ _:~ ~ :~ ::~ ::~~ ::iJ ::~ ::~f :: ~~ ::~ ::i' ::;; ::Zi : : ~ ::~ ::~ 
90.1 -.01 -.01 0 0 0 0 - .01 -.01 -.02 -.01 -. 01 - .01 -.Vo 
9\1.4 .", .06 .01 .oG . 01.> .0 .~ .04 .03 .:>2 .0 0 -. VJ. 
.. 
'II 0. 20 
~.- ~-.---r--'-~~~~~~~~~~r:~~~~~~ ~at1of ~i'~ -.7 _. 
Leadlnp: 
edg. . '4 1 I .71 1 .. 91 . 41 . ~ I .'11 .ili l .211 .11 
.)1 -c.c,... -<l.ll -0.21 -<l·33 -<l.' -0.69 -0.91 -1.14 -1. 26 -1.3 -1.~ 
-.~3 -.06 -. 12 -.2r -.28 -.j9 -.)12 - ·13 -I.()II -1.20 -1. 31 -1.,0 
(.2 1 - .Ob -.0& - .12 -.16 -.::>3 -.)\. _. \,.t. - ,I," -." -.91 -1.1,. -1.)1 -1 . ~ 























70 . 2 
79·' 
"" ·9 94 ., 
- .16 -.2\. - . C!i -.2? -.3'- -.~' -. 1.5 -. ,1 -.", -. 68 -1.03 -1.22 -1.1&.0 
-.:r: _.24 - .26 -.29 -. 3" -.40 _. Iq -.~ -.6C -. 70 -.1' -1.14 -1.3' 
-.32 -·3.' - .3' -·39 - .42 -.loB -· ,3 -·58 -.611 - .13 -.80 -.8 -1.).3 
-. lie -.111 -.42 -.46 -.,1 -.56 -.61 -.66 -.n -.81 -.88 - .83 -1.01 
_.4, -.117 -.48 -.~ -.58 -.611 -.69 -.7" -. -.88 -.93 -.95 
-." . -.)7 -. " - . 108 - .)8 -. 66 -. 69 -.84 -.9'0 -1. -.)1 
-~ -~ -~ -~ -~ -~ -~ -. -~ -~ -~ -.~ 
-. :)8 -.(<" -.tl -. 06 -.n -.06 -. :8 -. 10 -.1 -.31 - ."3 -.431 
.(j .010 .'4 .()l. .04 .05 .011.02 -.10 -. - . 40 





































































































Locatio cent 0.7 - 0 .2 .; ehord 
l.e&d1n8 0 .66 .69 . ,'1 
edee 
1.: 0.09 0.03 -0.08 
4 .1 -.03 -, ~ -.1, 
7 .0 -.10 -. llt -. :1c 
9.0 -.16 -. 19 -.2L 
13.7 - .24 -.21 -, 31 
tipper 19 · 1 -. 30 -. 33 -. 37 
surface 29 .6 -. 38 -.40 -.44 
39 .4 -.... -.46 -. 49 
49 . 6 -.41 -.40 -.43 
",.4 -. ., 
-.2" -· ,3 (.9 .7 -. 11 -.09 
-· :9 
19 . 1 . ll . 02 , '13 
l!/ .8 .11 .12 
·13 
94 . ' .17 .17 .18 
L6 
---- ---- ----4. 3 
-.29 -. 18 -. 11 
5.9 -.26 -.20 -.14 
9 .4 -. 30 -.28 -.21 
IJ" . 2 -. 39 -. 33 -.28 
Lover 
20 . "; _. 45 -.40 -. 35 
29 ·3 -.49 _. 11.4 -. 40 
.urfacl" J9 ., -. ,0 -. 47 -. 43 
1.9 .2 -.,1 -. 47 -.43 
"' .3 -.2J -.23 -· 30 
69 .0 -. 11 -. 11 -.12 
79.8 .02 . 02 . )2 
89.0 .12 .12 . 11 
TABLE 111.- CONTINUED 
(c) Collcluded 
T}, 0. 60 'l~ 0.90 
A lll'le of att6!'k Q. deFrees « - 19le of attl\C'~ (1 deg~e8 
o.B L" 3·8 4.9 ' · 9 'L9 13· .9 1> .9 Locatio 
.nt 
.. 7 -0. 0· 3 O.B 1.8 l · 4.9 5.9 ·9 9 .9 11.9 13 . 8 hord 
.71 .71 .63 .", 
." 
,li, 
.29 . , ~ 3 . 11 Le&d1:J6 0 
."". 
.68 . 70 .71 .7' .68 .65 . \9 .,. . 49 . 38 .< . 11 
- 0 . 21 - 0. 43 
-".6< -0.99 - 1.1< -La. -..;..1' -1. -. ,~ -.9'0 
-. ., _. 4r -. 51. 
-. S1 -. , -1.13 -l. ,~ -1. '0 -. ,r -.~ 
-.29 -. 41 -.'.-' - .66 -, 94 -L ~' -1.0!:2 -l.l~ 
-.". - .94 
-· 32 -. 43 -.,. -.~3 -·91 -l. QL -1.2(] -1.09 -.,e -.78 
-. 39 -. 49 -.'19 -.69 _. 84 - 1.01 -1. 18 · .98 
-." - . )6 
-.44 
-." -. _. 'I. -1.01 -1.16 _. :l'; 
_. ,.0 
-.,. 
- . ,0 - .6< -. 
-·;3 -.06 -1.03 -loll -.6< _. 4~ -. ,1 
-." -.63 -. :b -. _'9 -.66 -.90 -·69 -.* _ . 4;' -.49 
- . 41 -. 42 - . 41 -. ,., 
-. 26 -. 22 -. 41 ::?'j -.4 -. 48 
-. 23 -. 21 -.16 -, 2~ 
-· 13 - . il -. ~' -. 17 _.4, 
-. 11 -. 09 -.08 - .0' -. 04 - . ~ -. 1':' -.]1 - .3/ -.43 
. 01 
." . ~J . 03 .04 .15 -. >9 -.JJ _. ~4 - ./" 
1.7 .07 - O.lt - 0.24 -0.47 - 0. 7 ~ -1. - 1.13 - 1 . 2rl - .t . \: - ,' '; -1. .:.4 - . <p 
3.8 _ . '4 -.09 - .16 -.2' -. 1.2 - •. >9 -. . 
-1. " - 1.1t. -, .:\< - . · 19 -·92 6.9 -. 13 -.11 -.23 -. 31 _, 44 
-." -. :4 -.98 - l.,-,p - 1., ~ - . 'tl -1. ,~ -.94 9 .4 -.19 -.22 -.28 -. 36 -. 48 -. ", -. n - .94 -l .~ -1.21 -1.;1 
.. " 14 . 9 
-.29 -. 32 -. 37 _. 411 - .", -.64 -. r(l 
-·90 - 1.()4 -1. 19 -. :0 -1.00 -·93 
Up,,« 20 .1 -·37 -.Le _.44 -.51 -.", -.69 _.7« -.91 - 1 . ;11 - 1.14 -.64 -· 95 •• 9< 
.urtace 29 ·9 -. 46 -.48 -. ,0 -·58 -. 68 - .80 
-·9' -· 91 - 1.)1 -. '0 -· 'l -.48 -.77 38 .7 -. 41 -.41 -. 42 -. J9 -. 30 -. 38 ·. 33 - . 1!-"' -.43 - . 46 
-.
105 -. )2 - .49 
49 . • 
- ·29 - .28 - . 28 -. 31 -. 30 -·25 -.24 -. 2< -. 14 -· 31 -. 38 -. )0 -. 41 
58.8 -.20 -.10 -.19 -.20 -.20 -.19 -.18 
-.1" -.10 -.2'1 -. 31 -. )2 -. 36 69 .8 -.06 -. ., 
-." -.07 -. ., -. ., - .. 4 -. /2 -. l2 -.ll _. "Y7 -. J3 -. 38 79.2 . 04 .06 .04 
.0' 
." .C> ." 
.06 _. -F< -. -~ - . Jl -· 15 
.11 .12 . 12 . 19 . IL' - .04 -."9 -.3" -. J7 
.16 .17 . 17 
.,' . ll . IJ -. 11 -. - .j1 -.J 
93 ·7 . 19 .20 .20 .19 .19 .18 ·17 .18 .15 . ,3 -. 21 -. '9 -· 31 
-.-- ---- ---- ---- ----
--.- ---- ---- ---- -:~ 
-.03 .10 .17 
.2' · 31 . 36 .4, . ", :~ -.09 .04 .11 . 18 .24 . 27 · 38 .4, .5 
-. 14 -. ., . '1 .h . 13 .19 .26 . 32 · 37 .42 
1.1 -. 11 - .01 .10 .19 
· 33 .43 .49 
." . 58 .63 .66 • '·7 .66 4.G -.26 - .18 -.10 -. ., .07 .15 .2< .27 · 31 ·39 .4' ·50 .,. 6. 1 - . 29 - .n -.14 -.<1' . 02 .09 .15 .21 . 24 . 33 :~ . 44 . 47 9. 4 
-· 33 -.26 -.20 -.16 -.07 0 ·05 . 11 .14 . '2 . 34 . J7 
1~ . 0 -. 1.2 
-. J5 -,JO -. 2' -.17 -.10 -.06 -.01 .02 .1' .15 .21 . ., 
-.2J -. 11.1 -. - . 03 . 02 .08 
·15 .22 .27 .)2 
-.28 - .20 
-.1' -.le -. ., - . 02 .07 .13 .18 :~ -. 34 -.29 - .22 -. 19 -. 1"" -.12 -. ;/0 • 01 . 02 
-· 39 - ·J3 - . 2!< -.26 -.25 -.23 -. 1"' -.11 -. )'} -.07 
-.1_1 
-· 37 -· 33 -.l4 -. 34 -. 33 - •. >8 -., _ . . '4 -.2 
-.25 -.24 -.2J -. ., 
-·29 -.J" -. ., - .31 -.?6 - .24 
Lover 19· 3 -. 1.9 -.~2 - · 37 -. 34 -. ., - .19 ·.16 - . 11 -. 09 -. )1 . ", .H .12 
.urtac 28 .6 -. 57 
-." -. 43 _. 40 -· 33 -.29 '.27 _. ~4 -.23 -. 16 -. 11 -. 07 -.04 3, • -. ~ -· 35 -· 35 -. 33 -· 31 -·32 -.Jl -. 33 -. "18 -. 24 -.22 -.21 L.~ . 
-· 3J - . j.. -. 30 -. Jl -·29 -·29 -. Jl -. Jl -. 34 -·33 -· J3 -. 31. -. 14 
"' .2 -.21 -.20 - .19 -.20 -.19 -.19 -. 21 -.23 -. 2~ - .26 -· 30 -. 34 -. ]6 
68 .9 -.08 -. '7 -.06 -.07 -.06 ·.08 -. U -.12 -.13 -.11 -. "24 
- ·29 -· 31 
-. ll -. 11 -.U 
-.15 -.19 -.19 - .19 -. ., 
- ·29 -.27 
.02 .02 .02 -.01 -. >6 -.08 
-·09 -.1 -. ., -. 2"7 
79 .7 . 04 .06 .06 . ., .05 .04 0 -.02 -. J2 -. >8 -,Ie - . 22 -.25 
19 · 3 .14 .15 .16 .14 
." 
.14 
·09 .08 .D7 -.O? -. 14 -.19 -.21 
.12 . 11 . 11 .1' . 02 .04 -.02 -.1 -.23 -. 24 94.5 .19 .21 . 21 .19 .20 .19 . l4 .13 . 12 -.01 -. 16 -.20 -.23 
~ 
T) , o.~ 
p<r- A.rntl~ ot at.t.ack (L d.@R~@8 
Locatio cent 1-0.7 -0.2 . J 0.8 L8 2.8 3.8 4.9 ' .9 7.9 9 ·9 1l ·9 13 .8 chord 
Lead,,,, 0 .64 .66 . 0 .68 .6 . 65 .60 . )6 .51 . 41 · 31 .2J . 12 
.d&. 
1.8 0 . 01 -0.04 - .14 -0 .27 "'.' -0 .71 -1.01 - 1 .13 - 1.20 -1.32 -1.22 - 1 . 16 -1.13 4.2 - ,13 -.18 _. '4 -. 33 _.1.1 -.63 -. '9 -1.~ -1.1, -1 . 28 -1.1' - loU -1 . 07 
6 .6 -.20 -. 2~ -. 30 -. 38 -. 49 -.62 -.81 - 1.00 - 1.11 -1.23 - 1.03 -1.08 - 1.08 
lU - ·29 ::N ::~ -. 45 -." -.66 - .79 ::~ -1.08 -1 . 20 -. 87 - 1 .03 - 1.06 - . 40 -.", -. 63 -.14 -.83 -1.10 -1.14 -. 10 -.93 -·93 
Up,..,r 19.2 -. 43 -.4) - . 46 -.", - .58 - .68 -.79 -·93 -1.06 -.98 - .58 -.82 -. 77 
aurfac 29. 4 -. 38 -. 37 - · 37 -. 38 - . 34 -. 49 -.54 -. ., -.62 -.51 -. 40 -.62 -.64 
38.9 -·29 -. 28 -·29 -. Jl -. 30 -.28 - .29 -.26 -.19 -. 35 -. 32 -. 48 -. 56 
59 .4 - .1, ·.13 -.13 -. 14 -. 14 -.11. -. 11> -.13 -· 13 -. 18 -. ., -. 34 -. 42 
69 .5 -.04 -.02 -.01 -.02 -.01 -.02 -.03 -.02 -.03 - . 13 -. 24 -. 31 -· 37 
79.1 .06 .07 .08 . 07 .08 .06 .06 .06 .~ -. 10 -. 22 -·29 -. 34 
89.8 .15 .16 .17 .15 .16 .15 .13 .12 .09 -.08 -. 21 -.25 - ·29 
1.4 -. 16 -.06 .04 .21 . ., . 34 . 39 .4, .48 
." . 57 .61 .60 4.4 
-·29 - .22 -.1' -. 09 .02 ·09 .14 .20 .24 . 32 · 37 .42 . 44 
6.4 
-.35 -.28 -.21 -. 11 -· 07 . '1 .06 . 11 .15 . 23 .29 .34 . 34 
9 .6 -. ~2 -. 35 -. 29 -.26 - .16 - . 11 -.01 - .01 .02 . 10 .1, .21 . ., 
1). 7 -. ,1 _. 44 -. 38 -. 34 -.26 -.21 -.19 -.13 -. 11 -.04 .01 .07 .10 
Lover 20 .2 
- ·51 -.4, -. 40 -. 38 - .3l -.28 - .28 -.24 -.23 -.11 -. 11 -. ., -.03 
aurtac 28.9 -· 37 - . J5 - . $1 -. JJ -. JO -·29 -· 30 -. 30 -. )2 -. 29 _ . 211 -. 21 -.20 
]9.7 
-·30 -·29 -.27 -·29 - .26 -.26 -.28 -.28 -.31 -· 32 -.28 -.29 -· 30 
49 . 1 -.28 
-." -.24 
_.24 
-.2) - .23 
-.2' -.26 -.27 -. 29 -· 30 -. 34 -· 35 
59 ·6 -.1' -.11. -. 14 -. 15 -.14 -. 1' -. 18 -. 16 -.19 - . 22 -.26 -· 31 -. 33 
69 .3 -.04 -.02 -.01 -.04 
-.'" -. ., -.08 -. 10 -. 11 - . 14 -.20 -. 24 -.26 79 .6 . 07 .08 .08 .06 .06 . ., . 01 0 -.01 -,07 -. 14 - .18 - .20 
88.9 .15 .1~ .16 .16 .14 . 12 .08 .07 .01\ -.03 -.1) -. 14 -. 18 










TABLE III. - CONTINUED 
Cd) R, 4,500,000; M, 0.88 
'l ~ 0.10 'I, 0 .20 
Per- Angle ot att&.c:1r. a. ikgretlB 
LoeaUo ce.nt 
cnard 
-<> .7 -<>.2 0 .3 0.8 1.8 2.8 3.8 b.8 , .. 7.' .. 1.1.' 
Per- I Angle of attack, a., degree. ."od ::~ -<>.7 1-<>.2 1 0.3 1 0.8 1 ,.8 1 I I I I 
Le~ns 0 .76 .76 .76 .76 .7> .7b .71 .70 . 6, 
." .b' ·35 
Leadif16 • 
yk 
lob 0.20 0.1' 0.10 0.06 -<>.06 ...Q.19 -<>.31 -<>." ~:~ -<>.88 ·loe -1.22 2.2 .13 .06 .02 -. 01 -.111 -." -.36 -.10 -.9' -1.15 -1. 28 '.2 .06 .02 -.01 -. 010 -.12 -.19 -.26 -.J' -. 7) -1.01 -1.20 
7.0 .02 -.01 -.010 -.06 -. 111 -.21 - .26 
-." ::~ -.,. -.88 -1 .13 111.5 - .08 -.11 -.1' - .16 -.22 -.28 -.32 -.37 -." -.61 -·69 20.1 -.13 -.16 -.19 - .20 -.26 -.31 - .34 - .bo ::~ -.61 - .69 Upper 29.6 - .21 -.23 -.26 -. 27 -· 32 -.37 -.bo 
-." ::~l -.6 -. 71 .u:rrace "'.0 -·31 -·32 














.  .06 
.1' .18 .22 ·31 .bo .10 .'7 :~ '70 :~ .eo 2 .• .01 .07 .09 .12 .1. .27 .3b 
." :~ .54 .67 '.3 -.06 -.01 .01 .010 .10 .18 .26 ·31 .~; ., .60 7.7 -.09 _.04 - .03 0 .010 .il :~ . 22 :~ :~ .'. 14.9 - .17 -.13 -.12 -.10 -.0' ::~ .0 :~ .31 Lover 19·2 -.20 -.16 -.16 -. l~ -.10 .01 .00 .1 .2 .;0 29·. -·29 - .26 -.26 -. 23 -.19 -. 15 ::~ ::~ ::~ -:~ .1 .17 surface 39.6 -·37 -.34 ::~ -· 31 -. 28 -.23 - :~ .06 10.0 -.10 -.06 -. 11) ::~ - .3 ::~ -.2 - .1 - .03 ,..6 -.'1 -.111 -.'7 
-." -. 31< -.2 ::~ -.1 -:;; - .06 69 .• _. b, -. 38 -.37 -. ,. -·29 ::~ ::~ ::~ -:~ ::~ -·09 7 •. ) -.17 -.1' -.1 -.1' -.1 ::~ -.06 go.l -.02 -.01 -. 01 - .02 -.03 -:~ :0;; ::~ -:'" -.06 9'., 
.05 .06 .0 .010 .0 :0. .0 - .0 -. -:0: - .06 
'I. 0.40 'I, 0.60 
Per- Ang.1e at attaclt Q 4egreu 
at101 cent 
-<>.7 -<>.2 1 0.3 1 0.8 1 , .8 1 2.8 1 ).8 1 •. 8 1 , .• 1 7 •• 1 •.• Iil .• char< 
Le~j 
• 0 .71 
.7J 
1. 3 0.10 
2.6 .02 
4 •• -.010 
7 .0 -. 09 
,U -. 1' 
_.211 
.=el ~:; ::~i 




~. ) .06 .06 
.. 
." .13 
1.0 -.08 .01 
2.' -.16 -.08 
II,' -. 20 
-.1' 
1.0 -. 2" -.19 
•. 8 -.29 .. ., 
" .0 
-." -·29 .~:el i; :~ -.bo -." -.108 
-." 39·2 - .'7 
-." 0 • .• -.11 -.68 
".3 - .60 
-." 69.8 -.11 -.1' 
19·1 ·.0, -.05 
~.7 .0' .07 









TABLE 111.- CONTINUED 
(d) Concluded 
Tb 0 . 30 
Pu- Angle of attack (1 degrees 
jx.ocatlC1 e~nt 
""ord .(J . 7 -<> .2 0. 3 0.8 1.8 2. 8 3.8 • • 8 5. 9 7.9 9.9 il. 9 
~:::!"" 0 .66 .67 .~ .70 .69 . /X .61 .60 . ,. .46 .41 .'" 
1.7 0.08 0 -<>.01 .(J . 17 .(J . 40 -<>. 6 -<> . ~ -1.02 -1.1 -1.23 -1.2 -<> . ~ 
'.1 - . ()h -.10 - .11 -.22 -. 39 -. ,. -' J~ -·96 _':!' -1.1 -1.2 _.54 
1.0 -. ll ~.1' - .22 ~ .21 -.41 -. '1 ~ .~ ~ .88 -. -1.14. ~1.1 _.~ 
lt~ ::~ ::~ ::~ ::~ ::~ :: ~ ::~ ::: -. :~ :~ :~ :~ ::,. 
19·1 -.33 - · 36 _. 42 -.'5 -.~ -. 64 -.71 -.80 -1. 10 - .9 :~ 
IIPper 29.6 -.42 -. " - .,. -." -.65 -. 73 -.80 - .85 -1.05 -.67 _: ~ 
8urtae~ 39 .4 ~.~ -. '1 -. 60 ~. 6' ~ .76 -.~ -. 14 -. 39 -'~i -. 73 -. ?: -. ~ 
'9.6 - .50 -. 50 -. 53 - .61 - .7' -':1 -. 35 -.23 -.~ - ." -.~ - ..... ~:~ ::~ ::~ ::~ ::~~ ::~ ::~ :: ~, ::~ ::~ ::f, ::~ ::~ 
79.1 .03 .03 . 02 .03 .03 .0 -.05 -.03 .03 - ." -. 3' -. 36 
~:~ :~ :~ :~ :~ :~ :N :~ -:g~ :~ ::~ ::~ :: ~~ 
1.6 --- --- --- ___ ___ __ _ 
' . 3 -.2' -.18 -.13 -.05 .06 .1' .23 .27 .34 ." .50 .54 
' . 9 ~.24 -. 22 -. 1' -·09 0 .09 .16 .21 .27 .36 .4.4 .49 
9.' -·31 -.26 -.2' -.19 - .09 - .01 .05 .10 ." .23 .31 . 37 
14.2 ~.1J.2 -.3' -. 33 -. 22 - .It! -.ll ~ .03 0 .05 .13 .21 .27 
20 .0 ~.~ ~.42 ~. 38 -.31 -.2' ~.17 ~. ll -.08 - . ()tI .04 .11 .17 
I.aver 29 . 3 -.~ - .49 -.4, -. 39 -. 33 -. 24 ~ .2' ~.19 ·.17 ~.08 -.02 .03 
surface 39 . ' - .63 -. '3 -. 48 ~ .4..4 ~. 39 -. 33 ~.31 ~ .3l -. 28 -.20 -.14 ~ . 12 
49.2 -.65 -.53 -. 54 -. 53 -.46 -." -.40 -. 42 - ." -.34 - .29 -.2' 
59.3 - .19 -.23 - .25 -.22 -.25 -. 26 -. 30 -. 39 -."" -. 32 -.31 -. 32 
69.0 -.09 - .il -.10 -.il -.13 -.13 -.18 -.2' -.2' -. 25 -. 30 -. 36 
79.8 .05 .02 .02 .()h .02 0 -.05 -. il -.09 - .12 -.22 -. 32 
































1) , 0·95 
-<>.7 -<> . 2 0 .3 0.8 
.68 .69 . 7e .7e 
0.07 -0 .01 
-0.09 .(J .19 
.• ()h ~. L 
-.17 - . 23 
:: i~ - .18 -.24 - . 29 -. 24 
-·29 -. 3' 
-·30 ~ . 34 -. 40 -. 43 
- . 38 ~ . 42 -.48 -.:;0 
~ .'l -·55 -.60 -.63 
- . ~ -. 53 
-·59 -. 65 
-.22 ~. 18 ~.1B -.18 
- .18 ~.18 -.18 - .16 
-.06 -.0' -.05 -.04 
·05 .05 .05 .06 
.20 .20 
.19 .20 
~.10 0 .08 .17 
-.25 ~. 18 - .13 -.05 
-.28 -.21 -.16 
-.09 
-. 33 ~. 27 -.23 ~.17 
- .43 
-· 37 -·33 - .27 




-.67 -. 55 
-.52 -. 49 
- .19 - .22 -. ., ~. 24 
- .16 ~.18 -.19 ~. 18 
-.06 -.06 ~. O7 -. 06 
.05 .06 .05 .06 
.16 .16 .15 .16 
.20 .21 .20 . 21 
h ,r -F-oe.t10~ .. nt f---,,--,--r--r--;:=:"::'-"-T''''-.::r-='r---.-,--
ebord ..Q.l 9 . 9 I ll .9 
ILoa41ng 






























.631 .66/ .6~ .68j .6~ .6~ .~ .~ .5~ .4~ .34 ~ 
-.1" -.0' .~ 
-. 28 -. 22 -. 1' 
-. 34 - .28 -.2: 
-. 41 -. 36 - .3' 
-. '3 -. 48 -.4l 
-. :58 -.~ _. 4~ 
- . ~ -. 50 -. " 
-.22 -.21 -.2 
-.23 -.24 -.2' 
-. 13 -.13 -.1' 
-.02 -. 02 - .0 
. 08 .08 .0 
.1.6 . 14 . 1~ 















-1 .03 -1.1 
-.98 -1.0 
-.94 -1.0 
-. 93 -1.0 
-. 94 -1.0 
-. 91 -1.0 
-. '" -.8 
























































- . 2< 
- .0 -.1' 
- . () -. 1 
1), 0 .90 
Angle of attac!l, (1, &!greellS 
1.8 2.8 3.8 ' .8 5·9 7 .9 9.9 il. 9 




· 3 .~ 
-0 .44 "::~ -<> ·92 -1.03 -lo ll -1 . 23 -<> .88 ": :~ _.41 ::~ - .99 -1. -1.20 ::~ 
-." -.'" -· 91 -~ : ~ ~1.16 -.87 -. 48 
-.57 -.68 
-·89 ~1. 14 -.14 -.83 
-. '" ::~ _.7( - .87 -.9i ~1.ll ::~ ~. 81 - .60 ::~ -.87 -l:ix -1.09 -.77 -.75 -.81 -. 88 -1:~ -.6 -.5 -.62 
-.77 -.83 - .61 -. 26 ::~ -.46 _. 4 -. 43 ~.17 -.18 -. 16 -.13 -.34 _. 4 -. 36 
-. rr -.12 - .il -. 10 - .1 - .24 
- .34 -. 34 
-.05 - .02 -.02 -. J1 0 -.17 ~:~ -. 34 ·05 .06 06 .06 .06 .il -· 32 
.19 .19 .15 .15 14 -.05 - .22 
-30 
·30 . 40 .48 .53 :~ .63 .6' . /X .()h .13 .21 .26 ·39 : ~ .  -.01 .07 .14 .19 .23 . 32 . 43 
-. 10 - .02 .05 
·09 .1 .22 .2 ·33 
- .20 -.12 ... ~,'1 - .03 0 .09 .1 .20 
- ·29 - .21 -. 16 - .13 - .il -.02 .03 
·09 
- .42 
-·35 -· 30 -.28 -.26 -.18 ::~ -.08 
-. '5 -.41 -.40 -. 40 - .40 - .31 -. ., 
-·29 - .30 - .34 - . 48 - .51 -. 42 - . 40 - .40 
-.20 -.19 - .22 ~. 24 -. 24 -. 28 
- ·33 
-." 
-·09 -.08 -.12 
-." -.1 3 -.17 :: ~! -.32 .0' .()h -. 02 -.05 -.0 3 -.08 -. 24 
.14 .14 
. '7 .05 .07 -. ()h -. 15 -.21 











TABLE III . - CONTINUED 
(e ) R, 4, 500, 000; M, 0.91 
'II 0 . 10 
~~at10 
,,- Angle of at.tack, a., degree. 
... 
0.8 1.8 2.8 3.8 h .... 0.7 -0.2 0 .3 ' .9 5·9 7·9 9·9 11.9 
or-
t.oc:atio 
'n' hord 0.7 0 .2 
Leading 
.... 0 .76 .77 .77 .77 .76 
." .73 .72 .68 
.60 .)0 .38 ~=;ng 0 .7b .75 
U 0.18 0 . 19 0.10 -0 .04 -0.06 -0.1, -0:27 -0.36 -0.,1 -0.78 -0.98 - loll 2.7 0·09 0.05 
2.2 .il .il .03 - .03 - .il _.22 -.311 _.U - .61 -. 81 - 1 .03 -1.1' 
5·2 .0) . 0) 0 -.03 - ·09 _. 16 _ .210 _.26 -.bO - .63 -· 91 -1.10 
5·1 .01 .01 
7.2 -.0) -.0) 
7.0 .01 .02 -.02 -.06 -.12 -.11 -.24 -.26 -·33 _. 104 - .82 - l.~ 
n., -.08 -.10 _ . 12 - .16 - .20 - .26 -.29 -.33 - .38 -. >6 
-." -.65 
10 . 2 - .09 - .12 
14.6 - .16 -.18 
20.1 -.13 - . 110 - . 18 - .20 _.22 - .27 -.31 - . )4 - . 39 - .47 
-." - .611 
Upper 29.6 -.21 _.22 -. ., - .27 -.30 -.35 -.38 -.bO _.k, -." - .60 - .66 
sur-tae bO.o - ·29 - . 31 - .3" - . 35 -.37 -."" - .>6 _. 108 -.53 -.60 - .67 - .74 
"'9.' - .38 - .bO _. 102 _.1iIO - .41 _.,1 -." -." -.61 - .67 -.110 -.80 60.0 -. bO - .101 - . 411 - .1.9 -.'1 
-." -.60 - .63 -.66 - .72 - .79 _.8la 69.7 -. 39 - . bO - .bl _. U -.)0 
-." -.60 -.63 -.68 - .1" -.80 -.67 80.0 -.20 - .20 -.21 -.23 - .23 _.26 - .29 - ·35 - .38 -. )0 -.63 -.7' 
89.5 - .Ob - .02 -.03 -.0) -.03 
-."' - .06 -.10 _. 16 -. ., - · 35 _. 102 95.0 .01 .", .Ob . 0) .", .<fl .01 - .03 - .10 -.1' - .27 -.311 
Upper 20 ·3 - .22 _.21 
.urtae 29 . ' - ·29 - ·31 
bO.1 
- ·39 -.w 
'9.6 - . )0 - .)0 
60. 2 _.,1 -.53 
69 .6 - .39 - . 102 
80.0 -. 10 
- ·09 
89 .' .03 .05 
95 .0 .10 .10 
·9 . 12 .15 .22 .29 .38 .'3 .51 .56 .61 .69 .76 .81 
2.9 .06 .07 .lb .18 . ., .26 .37 .bl .45 
." .61. .70 
' . 3 -.02 .01 .Ob .10 .16 .20 .26 · 31 . 36 . 07 
." .61 7·7 - .06 - .04 0 .0' .10 .13 .18 .23 .26 .36 .45 .52 
110.9 -.13 - .10 - .08 - .01 0 .02 .08 .11 .15 . 22 
·29 · 37 
...... r 19 .2 -. 17 _. 14 - . il -.10 -.", -.<fl .03 .06 .il .17 . ., .32 
aurtac 29·9 - .26 - .24 _.22 - .19 -.1' -.13 - .08 - .", -.01 .", .il .19 39.6 -. 3' - · 30 -.30 -.26 _.211 - .21 -.16 -.1' - .10 -.Ob .02 .07 )0.0 - .41 _. U -.43 - .bO -.35 -.33 -.28 - .27 -.22 -.1' -. 10 -. Ob 
59.6 
-· 52 -. 108 -.4' _. U -·39 -. 36 -.29 -.26 - .26 - .18 - .12 - .08 
69.9 -. 53 -.108 - .108 -.'3 -.36 -. 33 -.26 - .27 -. ., - .18 -. 111 -. il 
79 .3 -. 27 _.22 _.22 -.21 _.18 - . 11 -.14 - . lb _.16 -.12 - .12 - ·09 
90.1 -. Oli - .03 -.03 -.", - .03 - .01& -·05 - .", -.07 -.09 - . 10 - .10 
911 . 4 .Ob .02 .03 .03 .01 -.01 -.02 - .03 - .0) -.08 -.ll - .13 
1.1 .10 
·15 
2.8 - .03 .01 
,." -. 10 - .06 
6 .7 -. il -.08 
8.9 -. 1' - .il 
...... r 1, .8 - . 20 - .18 
.urrac 19·1 - .26 -.22 
29 ·9 -. 34 - .32 
39.9 - .43 -.41 )0.0 
-.58 -.,. 
59.6 -.61 -.59 
70.2 
-." -.)0 
79·' -.111 -·09 
89.9 .03 .06 
9k., .10 .il 
'I, 0.40 
I;-r- ., ' ... nt 
-0.7 1-0 ·2 1 o.Jj 0.8 .... 
.711 .701 .71 
~ 't~-~At10 ~~ 0 .7 -0.2 
1 ~::;1 0 .70 .70 
u 0.06 -0.01 
1.3 
2.6 
2.3 .01 - .Ob 
' .6 -.04 - .08 0.9 5.8 
- ·09 -.12 
7.0 9·9 - .19 - .22 
9·2 
14._ .=~J i~:~ - .27 - .30 - ·35 -·37 
=~J ~:; 29 ·2 _. 411 - .108 49.Ii - .61. -.68 
39.9 59 ·7 - .3'- - .43 
49 ." 
59·9 
69.> -.11 -.11 
79.6 - .02 - .01 
69.3 89. 2 ·09 .09 
80.0 
89.3 2.2 - .12 - .0) 
9'< .9 ' .1 - . 20 _.1, 
6.8 -. 2_ -.19 
1.0 9.> - .30 - .26 
2.' 15.' - . 36 -·32 k.' 
7.0 
9.8 
.=J ~:~ _.10. -.bO - .)0 - .108 
39·1 -.63 - .60 
1',0 .~';el ~:~ "9.
4 
-.1" - .10 
59·3 -.1. - .59 
69.' -.21 -.17 
39 ·2 
"9.9 
19.2 -.03 - .02 
































































'II 0 .20 
Ans;le or attack, a., degree. 
0.8 1.a 2.8 3.8 '.9 5.9 7·9 9·9 11.9 1 
·75 ·73 .72 .67 .6' .58 .'9 .36 . .. 1 
-0·09 -0.16 -0.29 -C. It, -0.58 -0.75 -o.~ -1.09 - 1.21 1 
- .10 - .18 -.24 -.)" _.k" -.63 - .88 -1.06 =i : ~ ~ -.l~ -.19 -. ., - .311 -.40 -.53 -.82 -1.00 
- .20 -.2) - ·30 -.38 -.11) - .09 - .12 - .98 - 1.12 
- .211 -.27 
-·35 - . bO -. '5 -. )0 - .60 - .93 - 1.10 
- .27 - ·31 - · 37 
-."" - .49 - .50 - .60 - ·73 - 1.01. 
-.36 - ./io -.>6 
-. '9 -·53 -·59 -.64 - .10 -.80 
_.4, 
- .108 
-.'" -·59 - .60 -.66 -.72 - .79 -.81. 
-.'" -.,7 - .63 - .61. - .68 - .72 - .79 - .81a -·92 
-·59 -.63 - .69 - ·73 - .76 - .80 _.85 -·90 -.96 
- .)0 
-." -.65 - .63 -.66 - .65 - .7" -.89 - .96 
- .12 - .10 - .111 -.19 - .26 - .31 -. bO -. 47 _·51 
.0) .06 . 02 -.02 -.10 - .18 -· 31 - .bO - .'5 
.10 . il .08 
·07 .01 -.08 - .21 - . J" -.bO 
.27 . bO . b2 .53 
." .62 .71 .76 .80 
.il .21 .27 
·3' ·39 .>6 .56 .6' .69 
.Ob .il .16 . ., 
·29 ·3' . >6 
." .62 
-. 01 
·07 .10 .19 .21 .27 ·39 . b7 .52 
- .05 .01 .", .12 .17 .22 ·31 . bl . '9 
_ .12 
- .06 -.oli 
.0' .07 .12 .21 . 30 .36 
- .18 -. 11 
-·09 - .02 .01 .06 .1' .20 ·29 
- .26 - .22 - .19 -.13 -.12 
-·09 .01 .06 .l5 
- .35 -.31 -.29 -.23 -.21 -.19 - .09 -.0) .Ob 
-.52 - .108 _.U -.37 -.36 -.31 - .2) -.16 -.10 
-·'3 - .47 - .'3 -·35 -.36 - .31 -.23 - .18 -.13 
- ·39 - ·29 - .26 - . 24 _.2" - .23 -.20 - .18 - .111 
- .il 
- ·09 - ·09 - ·09 -.10 -.il - .il - . 12 -.il 
. 0) .", .Ob .02 -.01 -.03 -.07 - .10 -.il 
.10 .il 
·09 .07 .", 0 - .Ob - .10 -.13 
'I, 0. 60 
Ang1 .. of attack, 0., de~ee. 
0.8 1.8 2.8 3.8 '.9 5·9 7·9 9 ·9 il·9 
.70 .68 .65 .61 
." .52 .U · 32 
.20 
-0.16 -0.311 
-0." -0.16 -0.88 -0 .98 _1.10 _1.22 - 1.30 
-.11 -.32 -.'1 -.76 - ·90 -1.04 _1.14 _1.~ -1.3' 
-.18 -.26 
-·39 - ·59 - .79 -·92 _1.~ -1.19 -1.30 
_.21 
- · 32 
-."" -." - .73 -.89 -1.03 -1.16 -1.26 
- · 30 -·39 -.108 -.57 - .64 - .85 -1.01 _1.12 -1.21 
-.38 -.,~ -.,. -.60 -.66 -.81. -1.02 -1.11 -1.1' 
-.43 - .,1 
- ·59 - .66 -.11 -.84 -1.01 -1.13 - 1.04 
-· 52 -.60 - .66 -.7) -.18 - .81. -1.00 -1.11 -.79 
- .14 -.80 -.85 - .80 - .60 - .62 -.12 - .77 -.611 
-.69 
-·79 -.73 -.'9 
-."" -·32 -.39 -·59 - .58 
-.16 -.111 -.21 -.bO -.37 - .26 -.32 -.)0 - .,Ii 
- .03 -.Ob 
-·09 -.26 - .27 - .18 _.26 _.U -.51 
.08 .07 .Ob -.06 - . 11 _.14 -.~ -·39 - .)0 




-.Ob .Ob .13 .22 . ., .31 .>3 .)0 .57 
-.il -.03 .06 .12 .16 .22 
.3' .k! .>7 
-.16 -.il -.02 .06 .08 .15 .26 .33 .bO 
-. ., 
- .19 - . 11 -.Ob -.02 .0) .16 .22 ·30 
-.3' - .26 - .19 -.13 -.il -.Ob .07 
." .21 
-.L.l -.35 -.30 _.2" -.23 -.17 -.06 0 .06 
-·52 _.k, -.39 -·31 -.30 -.26 -.11 - .12 - .06 
-.611 - .58 -.106 -.bO _. b2 -.39 -.30 -. ., - .20 
-.31 -.27 -.29 
-·29 -·32 -·33 -.29 -.26 - .23 
-.1' -.111 -.19 -.:?O -. ., -.30 -.26 - .26 -.26 
-.01 -.Ob -.0) -.07 -.1' -.20 -.19 - .19 -.22 











1.7 0 .06 -0.01 -0.08 -0.1' -" .3' -O.~ -0.81 
' .1 -. <1.) -.il - .16 - .21 -. 3' -. 108 - .66 
7.0 _. 12 - .11 -. 21 -. 26 - .38 - .,", - .~ 
9·0 - .18 _.22 -. 26 - · 30 - . 41 -. ," - .,s 
13.7 
-.'" - · 32 -. 36 -. 39 -. 108 -. '7 - .64 .~~J ~:~ - .35 - .39 - . 42 -." - .,4 -.62 - .6f -. 46 - . ," 
-. '3 
-." - .65 -.72 - .78 )9 . 4 - . ~ _.62 -. 6' -.68 -.75 - .82 - .78 
49.6 -. 64 -.71 - .75 - .79 - .82 -. 32 -.108 
~. 4 -. 34 - .32 - .38 - .," -. 33 -. 28 
-." 69.7 -.07 -. <1.) - . <1.) - . <1.) -. 11 -.11.1 - .14 
79 .1 . <1.) .06 .06 .06 .02 -. 01 - .04 
89.8 .14 
." .1, .1' .il .01\ .OJ 94 .4 .19 .19 .19 .19 .1, . 12 .07 
1.6 
--- --- --- --- --- ---
4.J -.22 - .17 -.09 -. 06 . 04 . 12 .21 
5·9 - .26 -. 17 -. 16 -. 11 - .01 06 .16 
9 .4 -. 30 - .26 _ .24 - .19 -. il - .OJ .~ 
1Il .2 - . 40 - .35 - . JJ - .28 -. 19 - .13 -.Ol< 
.~;J ~:~ - . 108 - .43 -. 40 -. J5 - .26 -.20 -. 13 
- .54 -. ," - .48 -. 43 - .36 - .30 - .24 
39 ·5 - .65 -.62 - . ~ - ·53 - . 4J -. 38 - . 33 
49 .2 -.77 - .7) -.69 - .~ -.,. - · 51 - .46 
~ . 3 -. 49 -. 33 -· 30 - . 32 -. 36 - .)9 -. )9 
69.0 - .07 -.06 - .08 -. :~ -.12 - .16 _ .)4 
79 ·S .<1.) .06 . <1.) .06 , '" -Jl1 - .,>7 










TABLE III. - CONTINUED 
-0.89 -1.0: -1.13 
- ,"\1 - . '}7 -1.09 
-.7) - .91 -1.05 
- .11 - .90 -1.03 
-.69 -. 90 -1.02 
- .7) - .9( - 1.(,"' 
- .81 - .93 - 1.:..11 
- .75 -.~ - .80 
_.4' -.10 -. 108 
- . 23 - .28 - . 35 
-.13 -.14 -. 28 
-. <1.) - . 04 _. 21 
.01 .~ _.1' 
· <>3 . ''7 -. 13 
--- --- ---
.24 . Jl .41 
.19 , :'4 
· 35 
.06 .12 .24 
_. ")4 
.OJ .13 
-. 12 -. >6 .03 
- .24 -. 20 - .10 
- .311 -.30 _. 22 
- . ," -.41 - . )9 
- .48 -.46 -.40 
- .35 - .J1 -.37 
- .lJ -.09 -.19 
-.03 .02 - .09 
,,-
.nt 
ho'" ".7 -0 .2 
0 .65 .66 
1.8 0.01 -0. 06 
4.2 - . 13 -. 19 
6.6 - .20 
-." 9.J -. 29 - · 33 
14 .9 -.44 - . 48 
19.2 
-." - .55 29 .4 -. ,s -.60 
38.9 -. ~ - .61 
~ .4 -.08 - .07 
69 ., 0 .01 
79 .1 ·07 .08 
89 .8 .16 .17 
1.4 -. 13 -.Ol< 
4.4 - .27 _. 21 
6.4 -.,. -.27 
9.6 -.40 -. 35 
lJ.7 -. 52 -. 48 
20.2 -.62 -.~ 
26 .9 - .62 - . ,s 
39.7 -.67 _. 61. 
49 .1 
- . 1' - .12 
~.6 
- ·09 - .08 
69 . J .01 .01 
79.6 .10 .10 
88.9 .17 .17 
~4.6 . _?1 .21 
(e ) Concluded 
-1.211 
- 1.21 






- . 111 
- . ItC 
- . J7 
- . J5 
































- . 31 
-." 
- .53 









.29 Leading e~ 
· 0.68 1.7 
-. 6.- 3.8 
- .62 6·9 
-. 61 9 ·' 





20.1 .~':I!I ~ :~ 
-9.6 
- .411 ,s .8 
- .42 69 .8 
-. 41 79 .2 






. 108 9 ·4 




- . 12 
Lover J 19 · 3 




- . J5 
-. 42 
-· 39 






'I, 0. 95 
'I, 0 . 90 
An~l~ or attack, 0. , ciegrl!e. 
0.7 1-0. 2 1 0.3 1 0 .6 1 1.6 1 2 .8 I 3.8 I 4.9 1 5 .9 I 7.9 1 9.9 111.9 
.68 1 .70 1 .70 1 .71 1 . 70 1 .67 1 .641 .60 1 . '51 .47 1 . 37 1 . 30 
0.1' · 0 . 02 - 0.09 -0 . 17 ..o . )e -0 . 59 ~.S4 -0 .91 -1.02 -1. 13 -1.07 .0 . 58 
_. 06 -. 11 - .17 -. 22 - . 37 -. 51 -. 71 - .66 -. 99 _1. 10 - 1.01 -. 58 
_.U -.q -~ -~ -. 4O -. ~ -~ -~ -. ~. -M -.~ 
- . 2O -~ -~ - . JJ- .~ - . 54 -~ -~ -~ ~~ -~ -. ,s 
- .32 - · 35 - ·J9 -.4~ - .51 -. 60 -. 67 - . 76 -. 91 -1.03 -. 79 - .~ 
- .40 -.44 - .47 -. 49 - . ,s - .66 - .72 - .79 -.93 -1.02 - .69 - .5J 
- ." -. 58 - .61 - .6J -.73 -.79 -.84 - .88 -. '}7 - .78 -. 56 -. ," 
- .68 -.70 -.72 - .75 - .84 - .89 -.84 -.82 -.76 -.48 -.49 -. 46 
- .~ _.61 _ .'lO - .61 _ .~ -. 1.7 -. ;1 -. 30 - . )0 - . 36 - . ~ -. 42 
-.01 - .01 - .~ -.10 - . 11 -.12 - .09 -.10 - .21 - .27 -. 31 - . 100 
-.01 .01 .01 .02 0 .01 0 - .01 - .08 - .20 -. 31 -. 39 
.n ~ ~ ~ • . 08 .~ • ~ - ." - . -. 37 
.W .n .21 .W .d ~ ." ~ -~ -. -.~ 
-.08 .02 .08 .16 . 2' . 38 .47 .50 .55 .62 .65 .67 
_.26 -. 18 - .12 - .06 . 0< . il .20 .23 .29 . 37 . 43 . 49 
- .26 - .20 - .16 - . 11 -. 02 . <1.) .14 .16 .22 . J' .37 .42 
-.32 -.27 -.23 -. 19 - . il -. 01. .<1.) .06 . 12 .21 .27 . 32 
- .4J 
-· 37 -. 33 -. 26 -. 21 - . 14 -.07 - . 05 0 .08 
." .20 
_.'1 - .45 _. 42 -· 37 - · 31 _ . 2 10 -. 17 - .16 - . 11 - .03 .03 .~ 
- .61 - .~ - .53 -. 50 _. 104 -· 39 ·· 31 - .31 -.27 - .20 - . 110 -·09 
-.73 - .69 -.67 -.61 _.52 -. ," -. 4' -. 45 - .42 -. 36 -· 30 -·25 
-.68 _.64 
-.'" -. 51 - . ~ - . 60 -.~ - .60 -. 53 _. ')2 - . 46 - .4J 
- .12 
- ·09 - .09 -.10 -. 14 - . 11 -. 21 _. 42 - . 41 - ·53 -. 51 -. 51 
- .01 0 - .02 -. 03 -.06 - .08 - .09 - .10 -. 11 - .20 - . )9 -.52 
.08 
·09 .08 . >6 . 04 . 03 ... -. ':)1 -. 01 - .08 - .16 -. 39 
.16 . 17 .16 .16 . U .12 
·09 . r/! .06 -. >5 -.16 -. 21 
. 20 .21 .21 .20 .18 . 16 
.1' . lI. .1 • - .<1.) - .19 - .2J 
~ 
~le of attack, 0., delQ'eea 
0.8 1.8 .8 3.8 4.9 5.9 7.9 ·9 .9 1l .9 
.68 .68 .66 .63 .61 .~ 
· 50 . 40 .]2 
-0 .20 
-0.39 -0 ·57 -0.83 -0 ·89 - 1.03 -1.13 -0 .93 -1 .11 1 
-. 21 _. 4;" -.~ - .74 -.84 
- ·99 -1. 10 _.86 - 1.01 
- · J3 _ . 45 - .~ -.68 - .81 - .95 -1.08 - .t!2 -· 94 
- . 40 
-." -.61 - .68 - .80 - .95 -1.06 - .76 -.89 
-. , 4 - .64 - .71 - .77 - .83 
-·97 -1 . 04 -.66 -. 76 
-.60 - .67 -.75 -.80 -.84 -.')7 - .96 - . ~ - .56 
- .65 - .11 -.77 -.80 - .81 -.91 
- . '7 - .49 - . 42 
- . 66 
-.7' - .80 - .60 - .61 - .46 -. 37 - .40 - . 39 
-.~ -.07 - .~ - .OJ - .~ -. 08 -. 20 -· 29 -. 37 
.02 .01 .02 .03 .02 -. 01 -. 15 -.27 -. 313 
.10 .08 .08 
·09 .08 .03 -. 10 -. 24 -. 36 
.18 . 15 .15 
.1' .13 .07 - ·09 - .22 -. 34 
. 10 .21 . Jl .40 .42 .46 
· 53 .,s .60 
-. 10 - .01 .06 
." .16 .22 · 31 .36 . 42 - . 1~ - . 10 -. 02 .06 .. ~ .14 .22 .2' . 33 
-· 27 - .20 - . 13 -.n -. 05 0 · 09 .15 .20 
-. 40 
- · 3J - .26 -.21 -. 19 - ·13 - . 06 0 .06 
-· 50 - . 410 -. 39 - . 33 -. ]2 -. 27 -. 20 -. 14 - . 0(1 
- ·54 -. ," - .46 - . 42 - .43 -. 41 -. 35 -. 30 - .26 
-." -. '1 - .51 -. 108 -50 - .," -. 45 _. 1&1 - . 3' 
-. 11. _ . 1~ _.26 
-·3' - .57 - .)9 -· 57 _.'1 -. ," 
- ·09 - . 13 - .14 - .14 -. 13 - .16 -.29 -.41 - . 54 
-. 01 -. 04 - .05 - .07 - . 111 - .07 -. 10 - . 17 -· 37 
·09 .06 .04 .OJ .01 0 -.06 - .16 -.20 
.16 .n . il .10 .O'l .05 -.04 -. 11 -. 21 





















































Upper 1".~ 19.6 
.urface 29·' )9.9 





















TABLE III. - CONTINUED 
(f) R, 4,600,000; M, 0.93 
1\ , 0 .10 'I , 0 . 20 
An,cUe of attack, a., degree. 
0.8 1.8 2.8 3.8 '.8 0.7 -0 . 2 0·3 ,·9 7·9 9·9 
~at1o or- Angle of at.t.ack, a., clegrees .nt 
bord 0.7 -0.2 0.3 0.8 1.8 2.8 J .8 4.8 ,·9 7.9 9.9 
.78 .79 .77 .78 .7' .7' .71 .69 . 68 .~ .,. Leadi .. 0 .76 .76 .76 .75 .72 .72 .67 .6J .6~ ·'9 .40 .... 
0 . 21 0.16 0 .08 0.07 -O.QI. -0.13 -0.30 -0.40 -0.47 -0.76 
-0·92 
. 12 .08 .01 -.01 -.il - .19 -.36 - .b8 
-." -.81 -·99 
.08 .oIl -.01 - .0) - .10 -.14 
-." - .31 -.36 - .6' -.B8 
2.7 0.09 0.03 -0.04 -0.", -0 .16 -0 .27 -0.168 -0.60 -0·71 -0·92 -1.03 
,.1 .04 0 -.", -.08 -. 16 - .23 -.)6 -.106 -.58 -.86 - ·99 
7.2 _.01 -.04 -.09 - .12 - .19 -.2k -.J, -.kl - .49 -.82 -.~ 
.QI. .01 - .04 -.", - . il -.16 
-." - · 30 -·31 -.b8 -.79 
-.07 - .10 -.13 - .1' -.20 - .23 -.30 -·34 -.36 -.47 
-·'3 
- .12 - .U -. 11 -.19 -.23 - .27 -.32 -.36 - .38 -.47 
-·'3 
-.20 - . 21 - .211 - .26 
- ·29 -.32 -.38 _.U -.k3 -.,. -.~ 
-·29 -.30 -·33 
-·3' -.39 - . b2 _.106 - .49 -.'1 -.~ -.63 
-.38 - . ,", - .b2 -.44 -.'-1 - .," 
-." - .,7 -.~ -.66 -·69 
-.41 
-.'3 - .106 -.b8 -.," -.,. -.~ -.62 -.6> - .71 - .7' 
-.ltl 
-."" - .106 -·1.9 -.,1 - .~ _.61 -.64 - .6, - .73 -·77 
-.28 - .)0 -.32 
- · 33 -.34 -.1a0 
-." - .41 - .b8 - .62 - ·11 
10.2 -.08 -.11 -.1' -.18 - .23 - ·29 -.38 -.k3 _.4' - ·74 -·9J 
".6 _.H -.17 -.20 -.23 - .28 -.JJ -.bO 
-."" -.b8 - .60 -.89 
Upper 2O.J -.19 -.21 _.24 -.26 - .31 -.J, -.43 -.b8 -.,1 -.60 -.71 29.' _.28 -.30 -.JJ -.)5 - . )9 -.ta3 - .'9 -.,. 
-." -.64 -.68 .urtace 40.1 -.38 -. ,", -.42 -.... -.b8 -.,. -.58 - .61 -.6J -.71 -·75 
_9.6 _.b8 
-· "9 -.,. -.,. -. ~ -.60 - .6' -.67 - .69 - .77 -.81 
60.2 
-.'3 
-." -.58 -.60 -. 6> - .68 -.73 -.75 -.78 . -.81. -.87 69 .6 _.,1 
-." -.58 -.60 _.6> - .68 -·12 -.14 -.16 - .8' -·91 80.0 -.19 - .18 _. 22 -.21 -.23 -.26 - .29 -.31 - . )3 -.'J -.49 
-.10 
-·09 - .11 - .10 -.il -.13 _.1' -.18 - .20 -· 30 - · 37 
-.0) 0 - .02 -.01 -.02 -.QI. _.08 -. 10 _ .12 -.2) 
-.30 
89 ., _.01 .01 -.02 -.02 -.02 -.QI. - . 12 -.18 - .23 - .3k -.bi 
~ .O .06 .08 .06 .06 .05 .02 - .04 -.10 -.1' - .28 - .36 
.11 .19 . 2b . ., 
·3' .b2 
." .'7 .61 .70 .78 1.1 .09 .18 .22 
. ., 
.J- .42 .51 .57 .60 .69 .76 
.", .11 .13 .1, .22 .28 .36 .bi .106 
." .6> 
2.8 -. 03 .QI. .08 .10 .18 . ., .J' . )9 . 4b .,. .6J 
-.0) .02 .06 .06 
." .19 .26 ·31 .36 ." ." 
-.", -. 01 .01 .01 .07 .12 .18 .2J .27 .J, 
."" 
, .. _.11 
- .04 0 .01 .09 . 16 .2J ·29 .)3 ... .,. 
6 .7 _.12 -.07 -.QI. -.03 .05 .10 .17 .22 .27 .36 .106 
-.llo -. 10 -.08 -.08 - .03 .01 .06 .il 
.1' .21 .30 8 .9 _.1' - .10 -.07 -.06 .01 .06 .ll .16 .21 .30 .bO 
- . 17 -. 13 - ',ll - .11 -.06 -.03 .02 .06 .10 .16 . ., 
-.26 -. 23 -. 21 -. 21 -.11 -. 13 - .09 -.", -.02 .0' .12 
-.J) 
-· 30 - ·29 -.29 -. ., _.22 _.18 - . l5 -.il -.", .02 
1' .8 _.21 - .11 -.1' -.14 -.08 -.QI. .02 .06 .il .19 ·29 
Lovor 19·1 -. 26 _.22 -.20 -.19 -.13 - ·09 - .04 0 .05 .12 .21 
surface 29 .9 -. 34 -.31 - ·29 -· 29 -.25 -.20 -.16 - .12 - .08 - .01 .07 
-.106 -.... - .b2 -.b2 -.38 -.34 -.31 -. 28 -.24 -.18 -.10 
-.'1 - .b8 - .106 
-." -.H -.38 - .34 - .30 -. 26 -.20 -.13 
-." - · 52 -.," -.," -.'J -.41 - .36 - . )2 -.28 - .23 - . 11 
-.b2 
-.38 - .36 -.32 - .28 -.28 
-." -.23 - .20 - .18 -.13 
J9 ·9 -.43 -.40 -. 38 - .J7 - .J3 -· 29 
-." - .23 -.19 - .12 -.QI. 
,".0 - .57 
-." - .'J - .52 -· "9 -." -. "1 - . 37 -.)2 -." -.11 ~.6 _.62 -.58 - . ~ - .~ -.,1 - .47 - .43 - .)9 -.34 -.28 -.21 
10.2 _.6, - .61 - .60 - .~ -.," - .106 _.bi - .36 -.31 -.26 - .21 
- . 10 
- ·09 -. 12 - . 10 - . 11 -.12 _.UI -·13 -.13 -.1' - . U 
- .02 -.01 -.03 -.03 -.011 -.", -.08 -.08 -.09 -.13 - .1' 79·' 
_.24 
-.20 _.22 -.19 -.11 -. 18 -.20 -.19 -.18 -.19 -.11 
89.9 -.02 0 -.02 0 -. 01 -.02 -.", -.08 -.09 _.lIt -.1' 
9-.' .", .07 .06 .06 .", . QI. 0 -.QI. - .06 -.13 - .11 
'I , 0.40 1), 0 . 60 
.nIll.e ot at.t.ck el, degrees 
0.7 -0.2 o.J 0.8 1.8 2.8 J.8 '.8 5.9 7.9 9.9 
Lof·r- Angle of at.taclt, a., degree. ~at10 cent 
0.7 -0.2 O. J 0.8 1.8 2.8 J.8 '.8 ,·9 7·9 9.9 I eborcl 
.71 
·73 .73 --- .71 .67 .63 .~ . ~ .-3 . )5 I ~:!!""I 0 .70 .71 .72 --- .70 .67 .6J .~ .'1 .46 .J7 
0.1] 0 . 06 0 
---
-0.20 -0.38 -0.'1 -0.69 -0.1' -O.~ -1.05 
.", 0 -.06 
---
-.22 
-·37 -.~ - .78 -;8, -1.02 -1.11 
-.01 -.", 
-·09 --- -.23 -.34 - ."1 - .6, -.19 -·97 -1.08 
- .07 - .10 - . 1~ ---
-." -.36 _.106 -.58 -.7) -.~ -1.~ 
-.il -.16 - .19 --- - ·29 - . ,", -.~9 
-." -.67 - ·92 -1.03 
1.' 0.07 0 . 01 -0.", --- -0.28 -0.49 -0.69 -0.83 -0 .89 -1.," -1 . 1' 
2.J .02 - .02 - . 08 
---
-.26 - . 4' -.68 -.87 - ·94 -1 ·09 -1.17 
'.6 _.02 -.07 -.10 --- -. 23 -.36 -.,. -.74 -.8i1 -1.01 -1.11 
'.8 -.07 _.il -.U --- - .27 -.)9 - .49 - .69 - .81 - ·99 -1 ·09 
9.9 -.1' - .20 - .23 --- -.34 - .44 
-." -.62 -.77 - .96 -1.05 
-. 22 -.2" -.27 --- - .36 -.4' -.'J -$ -.64 - ·91 -1.02 
-.28 
-.30 - ·J3 --- -.41 -.," - .'1 -.62 -.6" - ·90 -1.02 
-.38 -.bO -.42 - .," - .~ _.62 - .66 -.69 - .87 - 1.03 
-.," -. ,1 -.,. 
---
-.60 -.66 -.11 -.75 -.76 _.8" -1.04 
- . ," -.60 -.62 
---
-.69 
-·75 - .79 _.82 _.84 - ·90 -1.02 
-.69 -.10 -.12 --- -.78 -.82 -.8J -.57 -.b8 -.,J -.12 
- .JJ -. )9 - .," -.- - - .69 -.13 _.6> -.38 -. 36 - .11-1 -. U 
--- --- --- --- --- --- --- ---
lb.1 -. ., -.28 -. 31 
---
- .kl - . ," 
-.58 -.64 -.76 -.~ -1.05 .~~e l ~:~ -.JJ -.J, -. 38 - . 47 -.~ - .63 -.68 -.77 -.96 -1.05 
-.'J 
-." -. b8 - .~ - .6J -.70 -.11t -.79 -.98 -1.07 1t9.1t -.6_ - .66 - .69 
---
- .76 -.82 _.84 -.76 
- ·73 -.82 -.87 
~ . 7 - .69 - .75 - .78 
---
-.84 -.81 -.68 - .48 
- .3' -.'9 -.68 
69 . • _.18 - . 22 
- ·29 --- _.'1 -·37 - .43 -.J7 -.27 - .)6 -.~ 
79.6 - .", -.06 - .12 
---
-.13 -.13 
-·3' -. 27 -.23 -.J3 - , '9 
89.2 .06 .07 .OJ .02 - .03 -.19 - .14 -.16 
-·29 _ . U 
.06 .", .01 --- 0 -.03 _.12 -.30 -.34 -.il' - . )9 
.12 .12 .12 ___ .08 .QI. _.06 -. ., -.30 -.kl -.,", 2.2 _.il -.QI. .03 ---




-.04 .06 .12 --- .26 .36 . ., 
." .58 .6' .71 
-.11 -.03 .02 -- - .1' .2J .)2 .)9 .106 
· '3 .62 
-.18 - .11 -.06 
---
.", .12 .21 .27 
.J' .U 
." 
-.20 - .1' - .il --- -.02 .", .12 .18 . ., .)2 .b2 
-·27 -.21 - .11 --- -.09 -. 03 
."' .il .17 
. ., 
.34 
- .31 -.26 _.22 --- -.1' _.12 -.03 .01 .08 .1' . ., 
-.36 -.31 -. 28 
---
-.21 - . 17 _.10 -.06 .01 .07 .16 
-."" _.kl - .38 --- -.)2 - .28 - .23 - .19 - .10 -.07 .02 
-." _. '1 -. b8 -.b2 -.38 -.)4 -·30 -.24 - .19 -.il 
-.67 
-.6 _ 
_ .62 - .~ - .~ - .,J -.49 -.b2 -·34 
-." 
- .16 - .14 -·71 --- -.68 -.61 
-." - .b8 -.40 -·J3 - ·27 
-." -.4l -. J, --- -.27 _.24 _. 26 - .28 -.26 -·29 - ·27 
4.l -.20 -.12 -.08 
---
.QI. .12 .20 
·27 .J' .bi .:><> 
6.8 -.24 - . 17 - .ll 
---
-.03 .", . ll .~7 .24 .Jl .40 
9 .- -.29 -.24 - .20 
---
-.11 -.03 .QI. .10 .16 .2J . )2 
1,., 
-. J- -. )0 
-·27 --- -.19 - .12 -.06 0 .06 .1J . 22 
19 · 3 _.U -.38 
- ·3' -- -.27 - .20 - .13 - ·09 -.03 .", .12 .=el ~:~ _. 48 -.... _.U -.J' -·31 -.27 _.22 -.16 -·09 -.01 - .60 -.58 
-." -.47 -.b2 -.38 -.JJ - .27 -.21 -.12 
'9 . • -.73 -.69 - .6' --- -.61 - .58 
-." -.," -.li3 -.37 - ·29 ~.J - .80 -.77 - ·73 --- -.58 -.1l7 -.k, -.lilt -.38 -.J, -.29 
69.' -.JJ -.26 -. 23 --- -.16 -.18 -.22 -·29 -·30 -.)2 -·30 
79.2 _.1II _.11 - . ll 
---
-.04 - .07 -.11 -.18 - .20 
-." -.23 89.6 .0' .06 .05 - -- .07 .01 - .03 -.09 -.13 - .21 -.21 
-.13 -.12 _.12 
---
-.08 -.07 -.09 - .1" _.11 -.20 -.20 
.01 .0. .QI. --- .07 .", .01 -.06 -.10 -.1' • . 11 1 












hord 0.7 -0.2 0.3 
r:~ 0 .66 .68 .69 
1.1 0 .07 0 -0.06 
4.1 - .", - .10 
- .1" 
1.0 - . il - .lD - .20 
9 ·0 - .17 -.21 -.26 
13 · 7 - .21 - .30 
-· 3' 
Upper 19 . 1 -. 34 - .38 -. 41 29 .6 - .4, -.49 
-." .urface 39 . 4 -. ,s -.61 - .64 
49 .6 -.68 - .72 
- ·1' ~ . 4 - .," - .68 - .18 
69 .7 - .12 -.16 - .20 
19 ·1 .04 
."" .03 89 .8 
." .16 ." 94.4 .20 .20 .19 
1.6 
4.3 -.21 - .14 
- ·09 
'.9 - . 210 -. 11 - .l.k 
9 .4 - .29 - .2'" - .21 
14 . 2 
- .38 - .34 - .29 
20.0 -.41 - . 41 - .'38 
Lover 29.3 -· '3 - .48 - .4' 39 .' -.63 - .60 - .'1 s~ac:e 49.2 
-· 7' -. 72 - .69 
~ . 3 -·13 - .6' 
-." 69·0 -.23 -.16 - .1' 
19.8 - .02 .02 .01 
89 .0 .il 
." .12 
L 
TABLE III. - CONTINUED 
(f) Concluded 
'I . 0.80 'I , 0·90 
Ant',le ot at.tack, 0. , degrees Per - Angle of attack, a. , degrees 
0.8 1.8 2.8 3.8 4.8 9.9 ' ·9 1 .9 
Locatio cent 
,hor< 0.1 -0 .2 0.3 0.8 1.8 2.8 3.8 4.8 
'·9 7·9 9 ·9 
.10 ·10 .66 .64 .63 .61 
." . 40 
Leading 
.... 0 .69 .69 .10 ·10 ·10 .6' .63 .60 .,s . 48 ·39 
-0 . 111 
-0.29 -0.48 
-0·73 -0.83 -0 .91 -1.09 -1.16 
-.20 
-.30 - . 42 -.,s - .17 - .85 -1.", -1.14 
-. ., 
- ·33 - .45 - .,4 - .10 - .19 -1.00 -1.10 
- .29 
-·31 - . 47 - .55 -.70 -.80 -.98 -1.08 
-.38 _.4' 
-·'3 - .61 - .66 - .19 - .98 -1.01 
-. 44 -.49 - .,s -.61 - .69 - .19 - .98 - 1. 010 
-." - .60 -.68 - .16 -.16 - .84 - ·99 - .89 
- .66 -. 71 -.78 - .84 - .86 - .88 - .89 - .63 
-.17 - .81 -.83 -.19 -.11 - .18 
-." -.,. 
- ·17 - .55 - . 39 
- ·31 
-·3' -.40 - . H -. 41 
-.2" - .21 -.22 - . 22 -.19 -. 22 
- ·33 - .1&2 
.01 - .04 
- ·09 - . 11 -.08 - .11 - .21 -. 39 
1.1 0 .06 -0 . 01 -0 .08 -0 . 15 -0·30 -0 . '1 -0.1' -0.84 -0.90 -1.08 -1.l.k 
3.8 - .", - . 10 
-." -. 21 - .31 - .4' -.62 -. 79 -.81 _l.~ -1.11 6.9 - .14 - .18 _. 22 
-·21 - ·35 -. 46 - . ~ -·73 -.82 -1 .01 -1.08 
9.4 - .19 - .24 -. 28 -. )2 
- ·39 -· 50 - . ~ -.71 -.80 - ·99 -1. 05 
14.9 
-· 31 - .34 -. 31 -. 41 -. 41 - .'1 - .6lo - .11 -.80 -· 98 -.99 
20.1 
-· 39 - . 42 -. 44 - .48 -. '3 - .63 - .10 - .14 - .83 - ·99 - ·92 
'-r 29 ·9 _.,4 - .51 -.60 - .62 - .68 -. 7' -.82 - .83 - .89 -. 8, - .60 
surface 38.1 -.68 - .10 - ·13 -.15 - .82 -. 81 - ·93 - .89 -.80 -.'''' -. ," 109.6 - .12 - .13 
- ·13 -.17 - .14 -.1' -·10 
-." -. 42 - . 42 - . 1l1 58.8 -. ., -. 32 - .38 -. )2 -. ., 
- ·25 - .28 -.22 -.23 -. 34 - · 39 
69.8 .04 .02 - .", -. 0'" -. ot. - .06 -.il 
- ·09 - . 12 - .28 - ·35 
19.2 .il .11 .10 .09 .07 .04 0 .00 - .03 - .21 -.31 
.13 .01 .01 - .02 0 - .02 - .22 
-. 36 
.18 .13 .06 .03 .03 .02 - .19 - .)2 
93.1 .20 .21 .21 .19 .18 .14 .il .10 .", - .15 - .21 
.02 .il .18 .24 . )2 .40 . 41 
-.ot. .", .12 .18 .26 . )2 . 41 
-.12 -.06 .01 .06 .14 .21 
· 29 
- .22 - .16 - .08 
-,.03 .03 .il .19 
- .30 - .23 - .18 -.12 - .", .01 
·09 
-. 38 
- ·33 - .28 - .23 -. 18 -.12 -.", 
- . ," -. >3 -.39 
- ·3' -.29 -.25 - .1, 
- .61 
- .'1 
-." -." - . 41 - .43 -. 3' 
- .4' -.49 - . '1 
-." - ·50 -.106 - .40 
- .1, -.26 
- ·39 - . 40 - .4 ... -.49 - .44 
1.1 -. 04 .02 .10 .16 .28 .33 .42 .," . ~ .60 .62 
4.6 - .21 - .16 - . il -.06 .03 .06 
.1' .24 · 30 .36 .40 
6.1 - .23 - . 20 
-." -. 10 - .01 .01 .10 .16 .23 . 29 . 35 9.4 - .29 -. 26 -.21 - .18 - .10 -. 01 .01 .08 .1, .18 . 24 
111.0 
-. 39 -. 36 - .)2 - .28 - .20 - .18 - . 10 -. ot. .03 .01 .12 
19.3 -. 48 
- .4' - . 40 -. 31 -. 30 - . 21 -.21 - .16 - .08 - .04 .00 
Lov.r 28.6 - .,s - . , 4 - . ' 1 -. 49 - . 44 - . 41 - . 31 -. 30 - . 211 - . 21 -. 16 
s~ace 39·0 -.10 -. 69 - .66 - .64 - .,s _.,10 -." _.4' - .38 -. 36 - .)2 48.1 - .18 -. 18 -.16 - .13 - .61 - .66 - .6, - .60 
-." -. 55 -. 51 ~.2 - .26 -. 24 - . 23 - .18 - .19 - . 41 
- .6' - .6' -.62 - .60 - . ~ 
68.9 - .011 0 -.02 -.02 -.04 - . il -.16 - . 18 - . 19 
-. 55 
- .'7 
19.1 .09 .10 .10 .08 .06 .01 - .01 . ('1 0 -. 19 - . 44 
.01 - . '" - .14 - .14 - . 14 - .3' - .38 
.10 .04 - .01 0 0 -.23 - .36 
89.3 .11 .18 .18 .16 .16 . il .10 
·09 .01 - .01 -. 21 
94 .' .21 . 21 . 21 .19 .18 
." .13 .11 .08 - .08 - . 19 
~ 
'1\ , O.~ 
. r _ Angle or attacit a. de lUees ~e.t10 •• t 
bcr d 0.1 -0 . 2 0.3 0.8 1.8 2.8 3.8 4.8 ' . 9 1 ·9 9.9 
Leodina 
.... 0 .66 .66 .68 .68 .69 .66 .62 .62 . ~ 
." 
.41 
1.8 0.01 -0.", -0.11 -0.18 -0.31 0. 49 -0 ·12 ..().84 0 ·92 - 1.08 1 . 10 
4.2 - . 12 - .11 -.21 -.26 -.31 - . 49 -.67 - .80 -.88 - 1.07 1.01 
6 .6 - .19 - .23 -.21 - ·31 -. 39 - .," - .62 - .17 -.83 -1. 03 - 1 . 03 
9·3 - .28 - .)2 
- ·3' -· 39 - .4, 
-." -.64 - ·1' - .83 - 1.01 -·99 14.9 -.43 - . 106 
- .'9 
-." -. '7 -.66 - .14 -.81 - .88 - 1 .01 -.90 19 ·2 
-." - .,4 - . ~ -.~ -.63 - .71 -.17 - .82 - .89 - .98 - .80 
'-r 29 .4 - . ~ -. 61 - .63 -. 6' - .69 -.16 - .80 -. 80 - .84 -.6' -." 
",",ac. 38 .9 - .6, -. 67 - .68 -. 71 - ·1' -.19 -.83 -.80 - . ~ -. 42 - .1.6 ~ . 4 - . 011 - .06 - .10 -.10 - .09 -. 11l - .19 -. 13 -. 14 - .23 - .3' 
69 ., .", .", .04 .04 .", .02 0 - .02 - .04 -. 19 -. )2 
I ~ : ' . U .U .12 .12 : ~ .09 .01 . 06 :~ - .1' - .29 .8 .11 .18 .18 .18 
." . 12 . 10 - .12 -.21 
1.4 - .08 - .03 .04 .U .21 .21 .36 . 41 .1.6 .,2 .~ 
4.4 - . 23 -.20 -. 1Il - .09 0 .04 .U . 18 . ., .30 
.3" 6 .4 
-.29 -.26 - .21 - .17 - .08 -.04 .02 .08 
.1' .21 
'''1 9 .6 - .36 - ·33 - .29 -. ., -. 19 - .1' -. 10 -. 02 .04 .08 .13 
13 .1 - . 48 - .106 -.112 -. 38 
- · 31 -. 29 - .24 - .18 - ·09 - .01 - .01 
20.2 -.~ - . ~ 
-·'3 - .," - . 43 -. 40 - .36 -· 30 
-." - .20 -. 16 
Lover 28 .9 - .61 -.~ -.'1 
-." -.'1 -.," -. 48 -. 43 -. 38 -. 36 -. )2 
D\D"faee 39 .1 -.66 -.66 - .64 -.62 -.~ -.~ -." - . ," - .1.6 - .48 _.44 49 .1 -.'1 -.49 -.,. -.4, 
-·'3 - .63 - .64 - .62 - . ~ -.60 -.~ ~ . 6 - .10 - .08 -.08 - .06 - .08 
-." - .Jl - . 33 - .43 -.64 -.61 69.3 .", .", .04 .03 .01 - .04 -.06 - .oli -.ot. _.22 - . 47 
19 .6 . 12 . 12 .U .10 
·09 .", .03 . 04 .03 - .08 - .21 
88.9 .18 . 18 .17 .16 .14 . il .08 .09 .01 - .01 -. 18 











chord -<> .7 -<>.2 0.3 
u:=ns 0 .78 .79 .71 
1.' 0 .2.1 0 .16 o:~ 2.2 .l2 .07 
, .2 .08 .03 .02 
7.0 .0' .01 -.Ol 
14.' - .f:fl -.10 -.il 
20 .1 -.il -.15 - .15 
Upper 29.6 - .19 -.2.1 -.22 
aurt&Ce bo.o - .28 -.Jl -.32 
49.5 -· 37 -.bo -. 41 
60.0 -. bo -.43 -.4, 
69 . 7 - .42 
-." -.>6 80.0 -. Jl -.3' -.35 
8M -.111 - .13 -.15 
~.o 
- .0' -.04 -.04 
.9 .1' .20 .2.1 
2 ·9 .08 .il .l2 
4. 3 - .01 .03 .04 
7.7 -.03 -.Ol 0 
1".9 -.l2 -.10 -.09 
19. 2 
-.1' - .13 -.l2 
UNor 29·9 -.24 - .23 -.2.1 
surttu:e 39.6 - . )l -. 30 -·29 
," .0 _.b4 -.43 -.42 
~.6 -.49 -.47 -.>6 
69.9 -. '3 -.52 -. ,1 
79·3 -.b4 -. 1i3 -.41 
90.1 -.14 - .14 -.14 
94.4 -.04 -.04 -.05 
Per-
atI0 cent 
,honl -<>.7 -<> . 2 
I.e"""'. 
.73 .73 .dg. 
1.3 0.13 0 .06 
2.6 .06 - .02 
4.9 0 -.0' 
7.0 -.06 -. 10 
9 .2 -.l2 - .17 
14.4 -.20 - .2' 
Upper 19.6 -.26 -· 30 
surface 29·5 - .36 -.41 
39·9 -. 48 -. 52 
49. 4 
-. '7 -.61 
~.9 -.68 -.71 
69 . 3 -. ," -.62 
80 .0 
89. 3 .02 -. 02 
94 . 9 .10 .08 
1.0 0 .06 
2.4 
-·09 -.03 
'.4 -.14 -.il 
7.0 -.18 -.15 
9 .6 -.24 -.21 
1,.0 - .28 - .26 
""",r 19·0 -. 3' -.32 
surface 29.6 -. 42 -. 41 
39·2 -.52 - ·52 
49 .9 -. 610 -.610 
59·3 -.73 -.74 
69.8 -.610 -.~ 
79.1 -.20 -'.20 
89.7 -.03 -.04 
".2 .M .04 
TABLE III. - CONTINUED 
(g) R, 4,600,000; M, 0.94 
~- ~-
Angle of at.tack, 0., degr~e8 Per - Angle of at.t.aek.. 0.. degrees 
0.8 1.8 2.8 3.8 '.8 ' ·9 7 ·9 9·9 
aUo cent 
chord -<>.7 1.8 I 2.8 I 3.8 
.7 .7 .7 .7 .73 .65 .6 ., I.e""'''' .TT 
0 .", ..a.Ol -0.13 -<> .2 -<>.38 ~:E -Q.71 ~:~ -.03 - .08 -. 20 :¥ - . >6 -.TT -.oli -.01 - .15 -·30 -.63 -.06 
- ·09 -.16 ::~ -.28 ::f, -.>8 -.15 -. 17 -.23 -.32 -., -., 
-.19 -. 21 - .26 ::~ -.3' -·3 -:~ -.2' -.27 -.32 ::~ -., -. ," -. 
-.3' -. 36 - .In :: ~ ::~ - .'7 ::70 - . '3 _.4' -.," -.56 -. 610 
-.41 -.49 -.5> ::P, -.60 -.70 ::i: 
-.49 














. 30 .36 .b4 :~ .58 :~ · 7 ·X~ .19 .2' ·30 .42 : ~ :~ .10 .1' .20 : ~2 .33 .05 ·09 .13 . ., :ii .36 : ~ -.05 -.01 .02 .07 .12 .23 
-·09 -.06 - .02 
-:; .0 .il .17 :~ - .20 - .16 -.1) -.0 -.01 .0 
-. 27 - . 24 -.2.1 -.17 -.14 -.10 -.", -:~ -. bo -.36 -.3' -. 30 -.26 : :~ - .11 -. 45 -,_I -. 38 -.3' -· 30 -.20 ::i6 -. ," _.4, -.41 ::~ -· 33 -.23 -. bo 
··3' -· 30 -.2 -.22 - .1 ::~ -.1' - .14 - .111 -. 16 ::~ -.16 - .17 











e of attack a de •• Per-LocatIo cent 














59.7 -.72 69.4 _. 24 
79 .6 - .l2 
89.2 0 
2.2 - .09 
4.1 -.17 
6.8 -.2l 
9.4 - .27 









-- ~ -.l2 .~ 
-.1.8 .1' 
- .2' .11 
-. )0 .0 
-. 39 -.0'" 
_.w. -.21 
-. 58 -·n 
- .69 -.," 
-.78 - ·55 
-.3' -. 36 
-.23 -.~ 
- .~ -.~ 
.1 .. 1.
6
' •• . 
· . .," 
· . 3 .>0 
.1 . .32 
· .1 .22 
- 0 . .1~
- .1 -. -. 0 
-.2 -. - .1' 
_. 4 - . -.J:) 
_. 4 - . -. 32 
-.3 -. -.)2 
-. -. 2 -.2~ 






TABLE III. - CONCLUDED 
(g) Concluded 
Il, 0 .80 'I, 0.90 
~~!"" I 0 1 . 681 .691 .691 .691 .711 .701 .671 .631 .601 .521 . ,.;1 r-::!!ns l 0 I .70 .701 .7 .701 .711 .~ .6~ .631 .6cj ·511 .4 
Upper 
urfaee 
1.7 .08 0.01 -0.06 ..a.13 -0.27 -C.45 -0.66 -0 .81 -o~ -1.04 -loU. 1 
4.1 -.03 ~. )9 ~. 14 - . 19 -.28 -. 40 -. 52 - .74 -.84 ~1.00 -1.09 
1' . 0 -. >9 ~.1' ~. 20 -.24 - . 31 -.101 -.50 -.68 -.1 -.96 -1. l' 
1t~ :: ~~ ::~ :: ~~ ::~~ ::,~ ::~ : : ~ ::~ ::~ ::~ :~:~ 
19.1 -. )2 -. 36 -. 40 -. 43 - .48 -."; -. 63 -.68 -.79 -.95 -1.01 
29.6 -.43 -. 48 -. 51 -.". -.:58 -.66 -. 72 -.76 -.83 -.98 - . 93
1
. 
39.4 - ."; - .61 - .63 -.65 -.69 - ." -. 81 -.84 -.88 -.90 -.71 
49.6 - .66 - .71 -.74 - .77 -.79 -.83 -. 83 -.78 -.82 -.63 -. ~ 
~.4 -.53 -.75 -. 82 - .83 - .72 -.47 -.45 -. 44 -." -. 45 - .48, 
69.7 -.18 -.26 ~. 33 _.41 -.3C - .22 -.24 -. 24 -. 29 -.36 - .43 
79.1 -.03 -.08 -.10 -. 12 -.13 - .10 -.12 -. 13 - .18 -.J( -.40 
1.7 0 .01 
3.8 - .04 
6.9 -.12 
9.4 -.18 
14 ·9 - .29 
20 .1 -.)6 
1I~~e l ~:~ ::~ 
o -0.0 -1.0 -1.1\ 
-.10 -. 1 -1.00 -1. 01 
-.17 -I. e! 
-. 23 -1.0~ 
- .33 -.9\ 
-. 41 - -. 9'5 
-.~ • -.71 
- .70 -. 6 -.51< 
-. 77 -. 4 -. 4~ 
-. 51 -. 3 -.3~ 
-· 07 -.2 -. )1 
.10 -. 2 -.~ 
89.8 .11 .10 .08 .07 .02 .01 -.02 -.04 -.08 - .26 -.36 
I- 94. 4 .16 ." .13 .12 .08 .}6 .02 0 -.04 - .22 - . 341 
49.6 - .74 






6 .1 -. 20 
9.4 -.26 
14.0 -.36 
19.3 _. 4, 







14.2 - . 3' 
20 .0 _.w.. 
29.3 -. 51 
39.5 -. 60 
49 .2 - .73 
~.3 -.77 
69 .0 -.29 
79.8 -.08 
89.0 .06 
- .15 -.10 -.0' .0' .11 .19 .26 
".1, -.1' -.10 . ),.12 .19 











-.15 - .4~ 
-~ .3 -. ~ .2 
-. 35 .1: 
- ·33 -. )0 -. 26 -.19 - ." -.09 -.03 m 
-m 
. ~ _44 ~ 
-." - .38 -.34 -.27 -.23 -.16 -.11 al ~~e I ~~:~ ::~ -·53 -.1: -.49 - .4, -. 42 -.35 -.33 -.29 -.24 - . ~ -.~ -.68 _ . ~ 
-M _ _ _~ _48 -.44 _40 -.~ 





- .78 _ .41 
- .43 -.. 
-.60 -. 4oL -. j<.) -.'3 ~. )9 - .01 -.b2 -. ~ -.49 - .42 - ~ -~ 
-.0 -. 51 
-.23 - .20 -.14 - .18 -.30 -. 43 -." -.~ -.52 -~ .07 -. " 
-·09 -.10 -.04 -.02 -.,)9 -.19 -. 21 -.21 -.41 -. 40 
.17 -. 3 
.0' .02 .0' . _' ''1 .02 ~.02 -.0' 
-m -.33 
-38 . 20 .1 .1 .1 -. 2 

































.67 1 .671 .681 .681 .701 .691 .661 .631 . 6~ .",1 . 451 
0.03 -0.04 -0 .10 ..() .17 -0 .29 -0.47 -0.6 -0.80 -0 '1_1.04 _1. 08, I 
-. 10 -.1' -. 20 -.26 -. 34 -. 47 ~. 60 -. 76 -. -1.00 -1.05 
-.17 -.22 -.26 -.31 -.37 - .47 - .:58 -.74 -. 8 -.99 -1.02 
-.26 - .30 -. 34 -. 38 -. 43 -· 53 -.60 -.74 -.8 -.97 - .9\ 
-.41 -.45 _.4 -. 51 -. " -.63 -. 70 -. 77 -. 8 -.98 -. 9' 
-. 50 -.54 - .~ -. :58 -.61 -.6 -. 74 - .80 -. - .98 -. 8: 
-. 57 -.61 -. 64 -.66 -.67 -. 73 -. 77 -.79 -. -. 78 -. 51 
-.64 -.68 -. 70 -.71 -.72 -·7 -.80 -. 80 - .7 -.49 _. 4~ 
-.il -. 18 -. 21 - .21 -. 20 ~. 1 -. 23 - .22 -. -. 26 -.3 
.05 .01 -. 04 - .04 -.03 - .01 -. - .08 -. -.22 -. 3-
. 12 .11 .10 .10. . .0 .01 -. 0 ~.1 - .29 
.19 .18 .17 .16 .1 .1 . . .0 _. 14 -. lE 
-m ., 
~ .)1 
- .26 .2~ 
-. ~ .U 
-. ~ ~ 
-. 57 -.1.: 



















TABLE IV.- TABULATED PRESSURE COEFFICIENTS FROM HIGH- SPEED TESTS IN THE 12- FOOT 











(a) R, 2, 000, 000; M, 0. 60 















·9 .03 .n ·29 
."" 
.>8 
2.9 -.03 .07 .l6 
." .]2 1&.3 -.10 - .01 .07 
." 
.22 
1.1 - .13 · .06 .Ol .07 .l3 
1" .9 -.20 -.1'" -. - .0) .Ol 
19·2 -.22 -.11 • . l2 --07 - .OJ 
29·9 -.27 -.23 -.19 -.1' - . il 
39 .6 •• J> - . 27 -.23 -.20 - .>8 
",.0 - . ]10 -·31 _.28 
-." - .22 ~.6 · .28 
-." -.2) - .21 -.19 
"19 ·3 - .08 ·.08 -.07 .. ", -.", 
9O.l .02 .03 .0J .0J .oJ 
91&.10 .08 .08 .08 .08 .07 
II , 0.40 
or- Angle ot an.ack, a., degree, 
<,ent. 
.hard 0 l.O 2.0 3·0 '.0 ,.0 6 .0 8.l It'.1 l2.l 
.61 .66 .6l 
." ·39 ." 
.06 -.97 _."; -.66 




-.60 -."19 -1.0il -1.38 -1.98 -l.,s -1.3' 
"-9 - .13 
"" 
- .31 - .", -.6, 
-." -.81 -1.46 -l.'" ·1.3' 7-0 -.17 - .27 -.n -.108 -.~ -.61 -.80 -1.13 -l.~ -1.33 
9·2 -.21 -.]0 -.~ -.Jr.7 -·,7 -·60 -." - ·97 -1.39 -1·32 1 .... 1& 
-." -.]3 - .108 -." -.62 -·10 -.86 -~:f -1.28 19.6 -.28 
-. J' =:.1 - ·1.7 -.'1 -.~ ::~ - .78 -1.26 29·, -.]2 
-· n -.>2 - . '6 -.", -.,.. -.67 -.76 -1.16 
39·9 -·33 - ·31 _.111 -."" " '6 -.1t.9 -." -.,7 -.61 -1.00 
'9 .' -.]2 
-." -.38 _ . lil -.42 -.-3 _.10, -.-7 -.' -.8, ~·9 -.27 • . ]0 -.]2 - ·29 -.J> - . )1 -.]2 •. ]2 -·3' -.67 
69.J -.111 -.16 -.17 -. 19 -.19 - .18 -.18 -.18 -.23 -.,3 
80.0 -.03 · .010 
-.'" -.'" -.", -.011 -:; - .010 -.11 - .3' 83.] .06 .", 
.'" 
.", .06 .06 .02 -.03 -.22 
9'<·9 .l2 .il .il .l2 .il .10 .ai . .,.. .01 -.111 
l.O -.01 .16 .J.. . ~ 
." ." .6J 
.68 :~ :~ , ., -.09 .0, .1.8 ·29 ·n . , ., .6l 
... -.1' - .011 .07 .17 
." 
.]2 :~ :; .~ :~ 1 .0 -.1.8 -.09 .01 .09 .l6 .23 :~ 9.8 -.22 -.111 -.06 .012 .08 
." 
.]2 
1' .0 - .26 -.19 _.12 -.~ 0 .06 -:~ :r~ .J :~ 19·0 -.28 -.22 _.16 - .10 - .", 0 :v. 29 .6 -.)2 - .27 -.22 -.11 -.1] ' .1 .OJ :~ 39·2 -.]" -.]0 _.26 - .21 -.19 - . l ::~ -:~ -:~ .... 9·9 -.31; -.]1 - . .?6 - .~ -.22 - . 21.: ::; ~.J -.26 -.~ _.22 -.19 -.17 -.~~ 
::;0 ::~ -:~ 69.9 - . 1' -.111 _.1] -.12 -.l2 - .1 -.~ -:~ 19.1 -:~ - :~ -:~ -:; -:~ -.0) -.0 -.0: -:~ 89.1 :~ :~ .0 0 911.' .il . 11 . 11 .U .04 .J - . O~ 
11. .0 16.0 
-.1- - .88 
-1.16 -1.10 
-1.12 ·1.00 
-1.1 3 -1.00 
-1.13 -1.01 
-1 . 13 - 1.01 






::~ - .87 ::jl ::~ ::~ ::" -.,3 
.~ .~ :~ :~ :i8 
:~ :~ 
3 :ri :~ ::~ ::~ ::~ ::~ -.~ ::~ - .1 
11, 0 . 20 




2.8 - .08 
1a.1I -.1, 
6.7 -.16 
6.9 - .20 
1,.8 - .21a 
.61 1 .6101 ."" -.l91 .J61 .201 - ·>, 1 _.4,j • . 101 -.99I - l.Ql 
.il 





." .>' .]2 
.7/ 
-.010 .", .>' .22 . 1~ 
-.08 .Ol .08 . l, .6< 
-.il 
-."" .03 .lO .6< 
-.18 - . il -.", 0 .IIi 
.~~el ~:~ - .26 - .21 - .1' -.lO .. ", ."" 










79.' - .06 




-.]0 -.26 -.22 
- . ]2 - .29 -.26 
-.26 - .23 - .21 
- .16 -.16 -.1 .... 
- .", 
-."" - .03 
.", .", .", 
.lO .10 . lO 
1.0 1 2 .[ I 3.0 
-.19 
-.23 .OJ 
- .19 0 
- .l2 .02 
- .Ol 0 
.", -.01 
·09 -.010 
11 , 0.60 
I or .tt.-.ek , eL , 44i'greel 
'.0 1 ,.0 1 6.0 8 .1 111 .. 1 112.1 1111.0 116.0 
Le~1 0 
.... .61 1 .66 1 .61 1 ." , ."'" .", .07 1 -." , -·,>1 -.JJ I -.,,1 -.>0 
1-' ~.oe -0.29 -0.'3 -0.80 -1.012 -1.3<. -1.63 -1.83 -1 . ]8 -0.88 -0.12 -0.63 2.3 - .09 -.26 - ."6 - .67 -.90 -1.~ -1.6, -1.82 -1.36 -.87 - .70 -.61 
11.6 -.12 -.2 .... - .38 -.,-? -.11 -.~ -.811 -1.81.1 -1.37 - .87 -.70 -.61 
,.8 - .1' -.26 - .38 -.,1 -.,7 -.72 -.83 -1.66 -1.], - .86 -.69 -.60 
9.9 -.21 -.)1 -.Iao -.", -.,e -.66 -.78 -1.2] -1.]3 - .86 -.69 -.60 
111.1 - .26 -.JII - ."2 -."9 -.~ -.611 -.12 -.92 -1.27 -.811 -.68 - .~ 
I~.:J g:i ::~ ::~~ ::~ ::~ ::~ ::~ ::~ ::~ :i:~ : :~~ :::; ::~ 
1.9.1. - . ]2 -.3' - .38 -.39 -.110 -.t2 - .• ] - .• 3 -.61 -.69 -.61 -.,7 
~.1 - .27 - . ]0 -.]1 -.29 -.29 -.]0 -.]0 -.29 - ·"3 - .63 -.60 -.,e 
69.. -.1. -.1' - .16 - .18 -.17 -.16 -.1t. - .16 -.30 -.,e -.,e - .,1 
79.6 -.:,3 -.05 -.05 -.05 -.011 -.011 -.0] -.0, - .1.8 - .~ -.,. -.'" 
89.2 .06 .~ .05 .06 .06 .06 .(,5 . .)2 - .08 _.11, -·.9 - .'1 
2.' -.06 .09 .22 .JJ .Ol ·'9 
." · ~3 .68 .69 .10 .n 
'.l _.110. -.02 .lO .20 . 28 .)~ .>2 
." .~ 
.6l .... .661 
6.8 -.11 -.01 .03 .il .l' 
." 
.Jl .. .'9 
." ." 
.~ 
9-' -.22 -.1] 
-."" .010 . lO .l1 .23 ·3' .Ol , . >8 ." 1'.' - .26 -.18 -.10 -.0'0 .02 .08 .lJ .23 .J<" .J' · 31 .'> 
19 ·3 - ·29 -.22 -.16 -.10 -.05 0 .c, .>8 .2l 
." 
.26 . J1 
29·6 - . ]2 -.27 - .22 -.17 -.13 -.10 - .", .03 ·09 .il .n .l6 
lurt-.cd 39.1 - . ]] '·29 -.2, -.21 - .>8 -.111 -. l2 -.", 0 .Ol .02 .0' 
1.9 ·· - . ]10 •. ]0 - .26 -.211 -.22 -.20 -.18 - . l2 -.08 - ·09 - .10 -.08 
~·3 ' .27 -.21. -.22 -.20 -.>8 -.20 - .1" - . il - .08 - .U - .1) - .13 
69 · ' -.1' -.111 -.111 - .l2 -.13 -.12 - . il - ·09 -.08 - .111 -.17 - .>8 
"19.' " 0'0 -.03 -.02 - .02 - .03 - .03 - .03 -.03 - .03 -.l2 - . 11 - . 18 













~.t1a .nt 0 1.0 2 .0 
Lead!", 0 .65 .66 .64 
.dge 
1.7 - .06 
-·27 -·50 
4 .1 -. 1) -. 2G - ."1 
7 ·0 -. 11 -.28 
-·39 
9 ·0 - .20 -·30 - .40 
13·7 - .26 - · 33 - . 41 
19 ·1 
- ·29 -·35 -. 02 Upper 29 .6 
-. 32 -·37 -._1 lIurf'ae 39 .4 -. 33 - ·37 - .00 
49 .6 
- ·31 - ·34 -. 36 
59 ·' - .26 -.26 - ·29 
69 .7 - .11 - .12 - .13 
79· 1 -.03 -.03 -.03 
89 .8 
-07 .07 .07 
94 .4 .12 .12 .12 
1.6 -.03 .1' .28 
4.3 -. 14 - .02 
·09 
5 .9 - .11 -.06 .04 
9 .4 -. 21 
-· 13 - ·05 
14. 2 
-.26 - .19 - .12 
20 .0 
- ·29 -.2) - .17 
Lavor 29 ·3 - ·32 -.26 - .22 
aurrac 39 ·5 - ·32 -.28 - ·25 
49 .2 
-· 32 - ·30 -·27 
59·3 -.26 - .2" - .21 
69.0 -. 13 - .13 - .1" 




TABLE IV. - CONTINUED 
(a) Concluded 
'1, 0.80 
e ot attack Q. delU"ef! 1I Per -
3·0 ' .0 5·0 6.0 8 .1 10 .1 12.0 l L.o 16.0 ~.tl0 cent 0 chord 1.0 
·57 ,'7 · 33 . 18 -.111 - ·05 .04 .03 
·05 
Leadln 0 .65 .66 .... 
- .76 
- ·99 -1.)0 -1.63 -1.87 -.89 - ·53 -· 38 -·37 
- ·56 - .74 -· 73 -1.04 -1.85 -.88 - ·51 -. 38 - .36 
- .,1 
-·59 .71 -.81 -1.,1 -.87 -.'1 -. 38 -· 36 
- · 50 - ·57 .68 -.77 -1.26 -.86 
-·50 -· 37 - .36 
- ·'9 -.,. .61 -.69 -.83 - .83 -.'9 - ·37 - .36 
- .08 
- ·53 - ·59 - .65 -.71 -.79 - .08 - .36 
- ·36 
-.. , 
- .'7 - ·51 -·55 -·56 - .69 - .'5 - .36 - ·37 
- ."2 - .113 _.11, -."7 - .46 - ·58 -.42 - ·36 - ·37 
- .36 
- ·37 -. 38 - .38 - .35 -·50 -.41 - ·37 -. 38 
- .26 - .26 - .26 
- ·25 - .22 - . 02 - · 39 - ·37 -·37 
- .14 
-·13 - .12 - . 10 - .10 - .36 -· 38 -· 37 -· 37 
-.03 -.02 - .01 0 -.02 
- ·30 -.36 -. 36 -· 37 
.08 
·09 .08 · 07 .03 -.24 -.34 :: ~, -.36 .14 .13 . il . 10 .06 -.21 
- ·33 -·36 
1.7 -·07 - ·27 
3·8 - .14 -.28 
6.9 -.18 -· 30 
9 .4 -.22 - ·30 
14 ,9 
-·27 - ·3' 
19 · 1 - ·30 
-·3' Up"" 29 ·9 - ·32 - ·35 
.uri.., 38 ·7 -·31 - .34 
49 .6 - .28 - ·30 
58 .8 - .23 - .24 
69.8 - .08 
-·09 
79 .2 0 0 
93·7 .14 .14 
· 39 .08 .,. ·59 ·65 .66 .67 .68 .68 
.19 .27 .34 .00 
·50 .,. ·55 ·57 ·59 
1.1 - .01 .17 
' .6 - .1' - .04 
6.1 - .18 -.08 
.13 .20 
·27 ·33 ·'3 .47 .49 ·51 .,. 
.03 .09 .15 .21 . 31 
·3' ·37 .39 . 43 
- .05 0 .06 .il .20 
·25 ·27 ·29 · 33 
- .12 
-·07 -.02 .02 . il .15 .16 .19 .23 
- .18 -.1, - . il - .en 0 .03 .04 
·05 ·09 
- .22 - .19 -.17 -.1" 
-·09 -.06 - .08 - .07 -.04 
-·25 -.23 -.22 - .20 - .16 - . 14 - .17 -.11 - ·15 
-.20 - .19 -. 18 - .16 - .Ii1 :: ~, -.20 -.20 -.20 
- .1" ' - .1) - .12 -. 12 -.il - .21 - .22 -.22 
-.02 
- .03 -.04 - .04 - .04 -.il - .19 -.21 - .22 
.06 .04 .03 .02 .01 - .10 - .19 - .22 - .23 
9 .4 - .22 -.13 
14.0 - .27 -.20 
19 ·3 -· 30 -.24 (.o""r 28.6 
-· 30 - · 27 
.uri.., 39 ·0 -.30 -· 27 
48 .7 
- ·29 -. 21 
59 .2 -.23 -. 2l. 
68 .9 -.10 -· 09 
79·7 0 0 
89.3 ·09 ·09 
94.5 .14 .14 
,), 0·95 
'e r -
~at101~~~~ I 0 1.0 
~::!"'1 0 I .62 .63 
1.8 -0.10 -<> .27 -0.47 ~. 6·( 
-<> .88 -1.14 - 1.45 -1. '1 -<> .66 -<> · 32 
4.2 -.18 
- ·29 - . 111 - .,3 - .66 -.76 
- .7' - 1.44 - .64 - ·31 
6 .6 -.21 -. )0 
- ·39 -. 08 -·55 -.63 - ·72 -1.20 -.t.) - ·31 
9·3 - .2" -· 31 -. 38 -· '5 -·51 -·57 - .63 -.96 - .~ -. ]0 
14 .9 - .27 
- · 32 -· 37 - .42 
-. "" - . '9 -.,. -.64 - .60 - · 30 19.2 -.28 
-· 32 - .36 - · 39 - . 112 _. 45 - . 49 - ·52 -· 5 -· 29 
.=J ~:; -.28 -·30 - ·33 - · 35 -. 36 - .38 -. 40 - . 111 -. 4 - · 27 -·27 -·29 - .30 - ·30 - ·32 -· 33 - ·35 - .3' - ·35 - .26 
59. ' -·15 - .16 -.16 -.16 -. 16 -.16 - .16 - .16 - .23 - .26 
69.5 - .06 - .06 - .06 -.06 
- ·05 - ·05 - ·05 - .01 - .19 -. 27 
1~.1 .02 .02 .03 .03 .03 .03 .02 -. 03 -. 18 - . 26 
9<) .6 .10 .il .11 .il .il .10 .08 0 -.1 -. 26 
1.4 - . '; ... .10 .23 
·33 
." .47 · 52 .,7 ·57 ·57 4 .4 -. 18 - .08 .02 
·09 .16 .22 .28 .36 .38 ·39 
_.4 -.~1 - .13 -.04 .03 .08 .14 .20 .28 · 30 · 31 
9·6 -.2" -.18 _.1') -.06 -.01 .04 .08 .16 .1' .'10 
1 .1 - .21 - . 22 -.11 
-·13 - ·09 -.06 - .02 .04 .0'/ ·09 
20 . ~ - .09 
-·25 - .21 - .18 - .1' -.12 -·09 -·05 - .0': .~;:J ~~ :? -. :17 - ·25 -. 22 -. 21 - .19 -.18 -.16 -.13 - . il -.11 
- .26 -.24 -.23 -.22 - .21 - .20 - . 19 - .11 ::~ - . 17 49.1 
- ·25 -.23 - .22 -.22 -.22 -.21 -.21 -.20 -.22 
59 ·6 - .11 - .18 - .11 -.17 -.17 -.11 - .18 -.18 - .19 -. 23 
69.3 - .01 -.01 - .06 - ·09 - .12 -.13 -. 13 - .14 - .1 -.211 
79 .6 .02 .02 .01 0 
-: gt -:: - :~ ::: ::~ - . 18 88 .9 .10 ·09 .08 .06 -. 17 

































- · 30 
















- . ~~ 
-.2 
fl . 0.90 
b e ot attack Q. . degreee 
3·0 ' .0 5·0 6.0 8.1 10 .1 12 .1 1h .O 16.0 
·56 .46 .3' .19 - .06 .01 .18 .14 .03 
-·75 - ·99 -1.27 -1.56 -t.55 ::i, - . 38 -·31 - .3" 
-·56 -. '12 - ·92 - 1.11 - 1.61 - ·37 -. )1 - .34 
- . 49 - .58 -.68 -.79 -1.28 : :~ - . 36 - ·31 - .311 -.48 - ·55 -. 64 -.12 -1.04 -. 36 - ·31 -. 34 
- .1'1 - .,1 
-· 57 - .63 -.78 -.67 
- ·35 -· 31 - . 3" 
- .46 - . 49 -. ,. - .58 - .6, - .63 -. 34 ] -. 34 -. 41 - . '3 -. 45 : : ~ -.49 - ·'3 - ·32 -· 35 -· 37 - .38 -· 39 -. 40 :: ~ - ·31 -· 3' - · 31 - · 31 - · 32 : :~ - · 30 - ·30 -. 34 - .22 - .21 ::~ - .19 ::~ -· 30 -. 3' - .10 
-·09 ' - ·07 - .08 
-·29 -· 31 -. 310 
.01 .02 .02 .03 0 : :~ -· 29 -· 31 - .3' .15 .15 .14 .12 .07 -. 27 -. je 
-· 32 
.43 ·51 ·57 .61 .64 .~ .65 .64 :~ .15 .22 ·29 .35 .... .4 .47 
.10 .16 .23 .29 
·38 .40 .41 . 43 .4 
.01 
·07 .13 .18 ·27 · 3e · 31 .34 :17 - .08 -.03 . 02 
·07 ·15 .18 .19 . 22 
- .1" -. 10 -. 06 - .02 
·05 .08 ·09 - :~ .1 - .20 - .11 -.1' -.12 - .06 - .04 - .04 .01 
- .23 - .21 - .20 - .18 - .14 -.13 -. 14 -. 13 -.11 
- .24 -. 2" - . 22 - .21 - .19 - .19 -.22 - .22 -. 21 
-.19 -. 19 -. 19 - .18 -.11 -. 19 -. 24 -. 2" -. 2" 
-.13 -. 111 -. 14 - .1" - .13 - .16 - .22 - .2 -. 24 
-.01 - .02 - .03 - .03 -.0, - .12 - . 19 ~ :~ - .21 























- . 1, 
-.2 
-.211 
- . !3 
-. 2C 












TABLE IV. - CONTINUED 
(b) R, 2,000,000; M, 0.80 
'I , 0 .10 
per-
.o\ru,l1! or at.L4ck , a. , dC:Pft"'fI 
jLocnt l o cent 
6 .1 ehord 0.5 0 0 .5 1.0 2.0 J .O 4.0 5.1 ~~ . 1 10 . 1 l?l 
Per _ 
~a.t10 cent 
ehOl'd 0.5 0 
Leadl . 
. ",. 0 .1' .15 .15 ·7' .15 .12 .6< .6' .58 . '1 · 3' .23 
Lead l ", 0 .71 .72 
.", . 
t.' 0 . 16 O.il 0·05 -0 . 01 ..0 . 14 -O.2t -0 . 43 -0 ·59 ..Q .77 - 1.17 - 1.42 -1.57 2.2 .06 .03 - .02 - .06 - .20 
- ·33 -. 41 - .62 -. 18 - 1 . 11 - 1.40 -1.59 
, . 2 .01 -. 03 - .06 ·, 10 -. 16 -. 21 -. 36 - .46 -. 58 -. 96 -1.35 -1.50 
1.0 -.03 - .06 - .10 -. 14 -. 21 
-·29 -. 31 -. 4b - .53 - .63 -1. 09 -1.46 
14.5 - . 14 - . 11 - .20 -. 23 
- ·29 -. 3' -. 41 - .41 -. ',3 -. 61. - .76 -.88 
2 .7 0.02 -0 ·05 
' .1 -. 03 -.06 
1.2 -.06 - .13 
10 . 2 -. 14 -. 18 
H .6 - .20 -. 24 
20. 1 -. 19 - . 22 - . 24 -. 21 
- · 32 -. 36 -. 4t. - .49 -.53 -.61 - .11 · J!7 




-. '1 - ·55 - .60 -.71 - .Bl -.90 
aurf act 1&0 . 0 - . 311 
- · 31 -· 39 
-. '" -. 46 -. 52 -. 58 -.62 - .69 - .79 - . til - .96 49 . ' -. 36 
-. '" -. '" -. 4' - . 49 -· 55 -.61 . J.6 - .1J - .89 -.98 -1.04 60.0 -. 33 
-· 3' -. J1 -. J9 
-. '" -. 4' - .49 -.49 -. ,2 -. 68 -. 81 -.63 69 .1 _ .211 -.2' -.26 -.26 -·29 -. )0 - .30 -. )0 -· 31 -· 311 
-· 37 -. ;6 60.0 - .09 -. 09 -. 10 -. 10 -. 10 -. 11 -. 11 -. 12 -. 1] -.16 - .20 -. 23 
69 .' .02 .02 .02 .02 .02 .02 .02 .02 0 - .03 -.05 -. 10 
20·3 - .26 -· 29 
Up"", 29 . ' -· 33 -. 37 




69 .6 -. 23 _. 22 
60.0 -. 04 -.05 
&.l .5 .06 .05 
95 ·0 .09 .09 ·09 .09 .10 .10 .10 ·09 .06 . 04 .02 -. 04 95·0 .13 .12 
·9 .02 .10 .1' . 21 . 32 . 4? . 49 ·51 .62 .12 .78 .61 
2·9 - . 03 .02 .06 .10 .19 .27 
·33 
.'" . L5 .56 .64 .10 4. 3 -. 11 - .06 -.02 .02 .10 .18 .23 . 30 . 36 . 41 
." .62 1 .7 -. 13 -. 10 -.07 -. 04 .04 . 10 .15 .20 .26 
· 3' .44 ·51 14. 9 -. 21 -.18 -. 16 -. 13 -.07 -.02 . OJ .06 .13 . 21 
·29 · 35 
19 · 2 -. 21. -. 21 - .19 -.11 -. il - .06 -.02 .03 .01 . 16 .2J 
·29 
29 ·9 - . 32 - · 30 -. 26 - .26 - . 20 -. 16 -. 12 -.06 -. 04 .04 .11 .16 
Lower 39 .6 -. 39 -. 36 -.34 - · 32 -.27 -. 23 -.20 -. 1' -. 12 - ·05 .02 .01 
.uriae ,".0 
-."" -. 43 - .41 -.40 -. 3' -. 31 - .26 -. 24 - .20 -. 14 - .08 -. O~ 59 .6 -. 36 -. 36 
- · 3' -. 34 -. 30 - .27 - . 24 - . 21 -. 18 -. 13 - .oIl - .06 
1.1 .02 .10 
2 .6 - . 10 -. 04 
u -. 17 -.12 
6 .1 - . 19 - . 15 
8 .9 -.22 -.18 
15.8 -. 28 - .25 
Lower 19 · 1 -· 32 -· 29 29 .9 -· 39 - · 31 
s urface 39.9 _. 44 _. 42 
,"_0 - . 45 - .411 
19 . 3 -. 11 - . il - .10 -.10 -. 09 - .06 - .06 - .07 -. 06 -. 011 - . 02 - .02 59 .6 
-· 39 - · 31 
90 ·1 .03 .OJ .02 .02 .OJ .03 .02 .02 . 02 . OJ .OJ .01 
911 . 11 
·09 ·09 ·09 .06 .06 . 06 .Q1 .07 .06 .05 
·05 .02 
10 . 2 - . 19 - .19 
19 ·5 -. 06 -. 06 
69 .9 .06 .05 
94 . 5 .12 .12 
TIl 0.40 
P~r - Angle of att.acK, '.1. , degrees Per _ 
:.oce.tio c:~nt. 
0.' 0 c:hord 0·5 1.0 2.0 3·0 4.0 ' .1 6. 1 6 .1 10 . 1 12 .1 ~catlo~ cent. chord 0., 0 
Leadl .. 
0 .69 .69 .69 .66 .65 ·59 ·51 
.'" · 34 .18 .03 -. 10 .",. x.:~!n~ 0 .69 .69 
I. J 0.06 - 0.03 -0 . 11 _0 . 21 -0 . 43 -0.69 -0 · 94 - 1 . 13 - 1 . 26 _1.48 - 1.63 - 1.21 
2.6 - .01 
- ·09 -.16 _. 24 -. 41 -.62 -.86 -l. ll -1. 36 -1.59 - 1.12 - 1.16 
4.9 -. 01 -· 13 -.19 -.25 -. 36 -. 'J -.11 -1. 02 -1. 21 -1 · 53 -1.68 - 1.16 
1 .0 -. 12 -. 16 -. 23 -.29 -. 40 -. ,J -.66 -.9J - 1.18 - 1 . 48 -1.6, - 1.16 
9 ·2 - . 18 -. 23 -.26 -· 3J -. 43 -.,' -.66 -.10 -1.09 -1. 41 - 1 .60 - 1.14 
14 . 4 _. 211 - .30 
-· 33 -. 36 -. 41 - .58 - .68 -·13 - .60 _1. 36 -1. 51 - 1.11 
s~~ 19 .6 - .29 -. J4 -. 36 -. 42 -. ," -· 59 -.10 -.76 - .83 - 1 . 31 -1. 50 -1.09 29 .' -. )6 -. 110 -. 43 -. 46 - . 53 -.61 -.10 - .60 - .66 -·99 -1. 116 - 1.03 
39 ·9 -·39 -. 43 _. 45 -. 41 -. 52 - .58 -.64 - .63 -.73 - 1.06 -·93 - .96 
49 . 4 -. 37 -.40 -. 42 -. 44 -. 46 
- · '3 - . 52 -. ," -. 46 -· 37 - ·55 -.89 
59 ·9 -. 31 -. 34 -. 36 -. 36 
-. '" -· 39 -. 36 - .33 -· 29 -. 22 -. 29 - .60 69 . J -. 1' _. 15 -. 1' _.16 -.11 - . 19 - . 21 -. 11 -. 14 -. 10 - . 19 -.11 
60.0 - .02 - .OJ -. 03 -. 04 - . 04 -. 04 -. 05 -.02 -.02 - .02 -. 06 - .59 
69 .3 .07 .06 .07 . 06 .en .Q1 .06 .06 .04 .02 -. 01 -. 49 
1.4 0.04 -0.06 
2.3 0 
- ·09 
4.6 - . 05 -. 12 
5.8 
-· 09 -. 16 
9 ·9 - .18 -. 24 
110 . 1 -. 24 -. 30 
s=;J ~:~ -· 30 -· J5 - .3' -. 40 
49 · 4 -· 37 - .39 
59 ·1 - · 31 -. 31& 
<9 .4 -. 13 -. 14 
7, .6 
-. 02 -. 03 
69 ·2 ·07 .07 
94 · 9 . l4 .13 .13 .1J .14 .14 .12 .09 .06 .OJ . 01 -. 42 2.2 -. 14 - .05 
1.0 - .07 .02 .10 .17 .31 
.'" . ," ." .61 .68 ·72 ·13 2 .4 -. 14 - .06 -. 01 .06 .16 .29 . 37 . 44 . ," .59 .65 .69 
4. 4 _. 21 -.15 -.10 -.04 .en .17 .2' . 31 . 36 
.'" ·55 
.60 
7 .0 _. 24 -. 20 -.1' -.10 0 .09 .16 .22 .26 . 36 . '6 . ,2 
9.6 - .29 -.25 -. 21 -.16 - .07 .01 .06 . l4 :~ . 30 . 36 . 44 Lover 1' . 0 - . 33 -. )0 _. 26 -. 22 _.14 - .07 -. 01 .05 .19 . 2}' . 3J 
surtac~ 19 ·0 - . J7 -. 34 - · 30 -.27 -.19 - . 12 - .07 -. 01 .0' . 13 .21 .26 29 .6 -.42 -. 40 - · 37 -. 34 -.n -. 22 -.11 -. 12 -.06 0 .en . 11 
J9 .2 _ . 44 -.4J 
-. '" -. J6 -. 32 - .27 -. 23 -.20 -. 16 - .06 -.02 . 01 
49 · 9 -.4 3 _. 42 -.40 -. 39 -· 35 -· 31 _.26 - ·25 - . 22 -. 16 -.il -. 10 
59 · J - . 37 -. 36 -. 34 -. 32 -. 27 -. 23 _ . 21 - . 19 - . 18 _. 14 - .10 -. 11 
69 .6 -. 14 -. 16 - ·15 -.15 -.15 -. 14 -. 13 -. 13 -. 13 - . 10 -·09 :: ;6 19 · 1 - .04 -.05 -. 04 -. 04 -. 03 -.02 - .02 -. 04 -. 04 -. 0 11 - .011 
' .1 -. 21 -. 15 
6_8 
-. 25 -. 19 
9 .' -. w - .25 
15 . ' _ . )1& -· 30 
19 · 3 -. 39 
- ·3' s=~J ~ : ~ - . 42 ~ . 40 -. 43 -. 1i.l 
It9 · 4 -. 44 -.lt3 
59 .3 -. 31 -· 31 
69 .4 -. 13 -.18 
79 . 2 -. 03 -. 03 
89 .6 
·09 .08 
69 .1 . 06 .07 .07 .07 .06 .06 .07 . 04 .02 . 01 0 -. 12 




-0 . 10 -0. 11 
-.12 - .11 
-. 16 -. 21 
-. 22 -. 26 
- .21 -. 31 
-. 32 - . 35 
-· J9 - . 43 
_. 11. 4 
- . 41 
-.' J _. 45 
- · 31 - . 100 
-.20 -. 20 





-. 06 -. 03 
-.11 -.07 
-. 14 -. 10 
- . 22 -.19 
- .26 -. 23 
-· 34 -· 32 
-· 39 -· 31 
-. 42 -. 41 







-0 . 16 -0.27 
- ·11 - .26 
-.18 
-. 2' 
- . 21 -. 26 
-·29 - . 34 
-. J4 -. J9 
-. J6 - . 43 




- · 31 
_. 14 
-. 1' 





- . 14 
- ·09 
- .20 - . 15 
-.26 -. 21 
-· 31 -.26 
-. 36 
-· 33 
- . )9 - . 36 
-. '" - · 39 
-. )0 -. 2Q 
-. 18- -. 11 
-. 03 -. 03 
.OE .06 
f1 , 0 . 20 
Angle or at lack, ,1., dep:rf.-es 
2.0 J.O 4.0 '.1 6 .1 8 .1 10 . 1 12 .1 
.69 .65 
·59 ·51 . 'J .<8 . 13 -. 01 
- 0 . 30 -0 . 105 -0 .62 -0 .19 - 1.00 - 1.31 - 1 .61 -1. 14 
- .21 -. 36 -. ," 
-.6' - .67 _1.28 - 1.51 - 1.61 
-· 30 -. 40 -. '9 - · 59 -. 14 _1.20 -1 . 41 -1.63 
_ .)11 -.11) 
-· 51 -. F,o -.63 - 1.00 -1 . 102 - 1 . '}q 
-. 36 -. 46 -. 511 -. 6l -.66 -.11 - 1.30 - 1.53 
-. 41 -. 46 -. 56 -. 1..2 -.69 _. 81 -. 84 - 1.42 
-. 48 
-." -.62 - .66 -.73 -." -. 94 - .95 
- . 52 -.56 -.66 -.11 - .60 -.93 - 1.02 - ·99 
-. 49 
- .'3 - .60 - . 64 -. 13 - 1.00 -1.06 - .76 
- . 411. - . 49 -. ," -. 40 
- · 39 -. 100 -. 41 -. ,4 
- . 19 -. 19 -. 21 -. 23 -. 21 -. 23 -.25 -. 39 
- .06 -.06 - .07 - .07 - .06 _. 11 -.1 3 - . 23 
.05 .05 .05 .", .04 -. 01 -. 06 - . 111 
.1J .13 .13 . 11 .06 . 03 - .01 -. 10 
. 35 .44 . 52 .58 .63 .71 .", .11 
.17 . 26 
· J3 . '0 . 46 .57 .6' .69 
.en .15 . 22 ·29 . 3' . L6 ·55 .61 
.02 .10 .16 .22 .28 . J9 . 47 .53 
- .02 .05 . 11 .17 . 22 . 32 . 40 
.'" 
- .il -. ~ 0 .06 .11 . 20 .2' . J4 
_. 16 -. 10 - . 06 0 . 04 . 13 .21 .27 
-.26 _ . 21 - .11 - .il -.07 .01 .06 .13 
-· 32 -. 21 -. 23 -. 19 -. 15 -.08 -. 02 .OJ 
-. 36 -. 33 -. )0 -.26 - .23 _. 16 -. 10 - .07 
-. )0 - .27 
-· 25 _. "'1 -. 19 _. 110 - . 10 - .06 
-. 21 -. 17 -.16 - . 111. -. 13 _.10 -. 07 -.07 
-. 04 -. 04 -. 04 -.04 - .04 - .02 -. 01 - . 03 
.06 .06 .06 .05 .OJ .OJ .03 - .02 
.12 . 12 . 11 .09 .06 .05 . 04 -. 03 
'I , 0 . 60 
An Ie or 1lt.t.D.ek, a., degrees 
2.0 J .O 4.0 5.1 6.1 6.1 10.1 12.1 
.65 .59 .," 
. '3 ·35 .2< .05 -.01 
-0 ·5J -0.6, _1 . 14 - 1 · 35 - 1.46 -1.63 - 1.311 -0.79 
-. 101 -. 73 -1. 03 - 1.310 -1·51 -1.68 -1 . 26 - .16 
-. 100 
-. 58 
-· 9J - 1.20 -1.100 _1.61 -1.29 -.16 
-. '" -. 57 - .6' _1 . 16 -1.3' -1.56 - 1 . 29 -. 18 
_.46 
-· 59 -.61 - 1.01 -1.25 - 1.51 - 1.21 - .78 
-. ," -.62 -.7J -. 72 -1.19 _1.46 - LIlt -·11 
-. 52 -.63 -·10 - .61 -1 . 11 -1. 40 - 1.07 -. ", 
- ·53 -. 61 -.68 -.68 -.13 -1.32 -·95 - . 70 
- . 1&1 _· 51 -. 46 -. 46 _.w. -. J9 - .14 -.60 
-.'" -. 32 -. J2 -. 29 -. 27 ~. 24 -.63 -." 
- .16 - .16 - .16 -. 13 -. 11 -. 14 -. 5~ -. 51! 
-. 04 -. 03 -. 02 0 .02 _.01i. -. 46 - .52 
·07 .06 ·07 .07 .<1' .05 - .36 -. ,9 
.23 
·3' . 41 .18 .5J .61 .66 .69 
.1< .20 .26 . 35 
.'" . '9 ·51 .60 
.02 . 11 .16 .25 . 30 . 39 . 41 
." 
-.05 .03 .10 .16 . 22 . 31 
· 39 . 4J 
-. 13 
-·05 .01 .en .12 .21 .26 · 32 
-. 19 -. 12 -.07 -. 02 .OJ . 1. . 19 . 22 
-.26 - .20 -.16 -. il -.07 0 .06 .011 
-· 30 - .25 _. 22 - . 19 - . 15 _.oC -.04 -. 03 
-. 31. -· 30 _. 28 - ·25 - .22 _. It -. 11i -. 16 
-·25 - . 22 _ . 22 -.20 -. 1P, _. 1~ -. 14 - . 19 
-. 15 - . 14 
-. 1' -. 14 -. 13 - . 11 - . lL _. 22 
-. 02 - .O:? -. 04 -.05 ~ . 04 - .03 -. 10 -.20 












chord 0 ·5 0.' 
Leadin 
.64 . 66 .68 .dg. 
1.1 0.05 ~I .. I" -a .a 
'.1 -.~ - . 1) -.19 
1.0 -.12 -.19 -.24 
9 .0 -.11 -.23 -.28 
13·7 
-." -.3e - . )4 19·1 -.30 -·35 -.38 
Up".r 29·6 -.36 - .hr, - .112 
surt'ae: 39 .4 -. 39 _. 4: - .43 49 .6 -.36 - . ~. -.39 
59.4 -. 30 -.):. -.)) 
69.1 -.09 -.11 -.10 
19.1 _.,>1 
89.8 .le .lC . le 
94 .4 .16 .16 . 16 
1.6 -.12 -. 02 .06 
4.) 
-.23 -. 16 
-·09 
~ .9 _.26 -. 19 -.13 
9 .4 -.30 
-." -.20 14.2 -. )6 - . )2 -.21 
) .0 -.40 
-· 31 -. 32 
l.o""r '9 ·3 _.42 -.110 -. )1 
rf .. c J9 .' 
-." - .1.1 - .38 
'9.2 - · J9 - . 39 -.31 
59 ·3 - . 34 -. ll -·31 
<>9 .0 -.ll - .1:- - .11 
19.6 0 
89.0 .11 .10 .10 
T.AJ3LE IV. - CONTINUED 
(b ) Concluded 
1), 0. '30 Ti. 0 . 90 
Anglp )f at.~k. ", df'jlTe •• Per-
!Loca.tiO eent 
chord ., 0 O. 1.0 6.1 1. •. 0 3·0 4.' 5.1 8.1 1(.1 12 .1 
Leudlng 
.66 .68 .68 .68 edp:fO .68 .61 .6 • · )5 ." . 41 . 19 .n 
_.1 . ,. ' .. 06 . fl . 14 - (,.26 
3· - . 14 -.29 
6 .9 -,14 -.21 -., -.)2 
9 .4 -.20 - .26 
-· 30 -.36 
14.9 -.29 -.)4 -. 31 -.43 
19·1 
-03" - · )9 _ .41 _.46 Up".r 29·9 -.38 -.40 - . 41 _.4b 
surfac(' ]8.1 -. J6 -.38 - .38 -. 40 
49.6 -.)2 
- . JJ - . JJ -·35 
,a.8 - .26 -.28 -.21 - .26 
69·8 -.06 -.06 -. 06 - .ctl 
-<> . 25 
-.'" - ,.84 -1.11 -1.41 -1.'1 -1.67 -I.n _'.I.L 
- .21 -.4' -.64 -·99 _I .. _1.46 -1.61 -.11 _. 4h 
-. 31 _.4' -.6<.. -.... -LIt -1.'7 -1.51. -.1e _. hb 
-. 3" - . h7 -.60 -·73 -1.13 -1.3? -1 .'1 -.10 -.43 
-.he - . ~ -.6. -.7(' 
-·92 -1.7.:' -1.103 - .69 -.43 
-.410 
- ·'3 -.6) 
-:6) - .6' -1.11 -1.::1 - .61 -.44 - . 46 
-·53 -.6<. - .61 -.47 -.8c -.61 _.41 
_. 46 
-.5< -."·11 
-.'" - .5O -.41 -.61 -." -,)9 
-. 40 _. 41. -.41. _.40 
-·39 - . Jl -.47 
-." -.J' 
- . 35 -. 32 -. 26 
-." -.24 -.24 -.l5 -.I.~ - · 31 
-. 11 -.il -. 12 -. 09 - .08 -.09 -. :'11 -.41 
- · 31 
-.01 a 0 .02 .03 .r." -.1;' -.3f - . 36 19·2 .03 .0) 
















93.1 .11 .11 .If .18 . il .Il . il .12 . il - .06 -. 16 
.11 .11 . 1< .14 .15 _.(lj - . j; 
-.J' 
~ . 1 - . 12 -.01 .09 .18 
4 .6 -. 25 -.HI -.11 -.05 
6 .1 - .28 - .21 -.15 - . 10 
9.4 -.)2 -.21 - .21 -.11 
14.0 
-· 39 ·.34 -.)0 -.26 
19.3 -.4} 
-·39 -. )5 -. )2 
"'""r ... '>P.6 _ .41 - . 40 -. )1 -. )5 
surface )9 .6 -.38 -.31 
-.3' -. 34 
1.'3.7 -. J4 -.34 - . 32 -. )2 
59.' -.28 - .• 9 -.26 - .26 
6e.9 -.08 -.08 -.01 -.01 
19·1 .'1) ·')3 .)3 .02 
.29 .41 . 4c .,. .64 .61 -. 6l' 
.10 .. .. ,., .34 .39 . ., 
· '3 .,4 
.04 .14 .,!to .21 . )0' .41 .41 . 4' 
- .05 . 03 
·09 . 15 .2<" ."'9 . )~ . . 36 
-.IL -. dt> .C1. .1< .19 . ~h .26 
- .20 _.a 
- ·09 -.01< .01 .m .14 .15 
-.21 -.22 -.le -.11. -.10 -. 03 0 .01 
-. 31 -. 21 - .• 5 -.22 -. 18 -.12 -.11 -.1? 




-·"3 -. If 
-." -. J< 
_. 14 
- . 13 
-.1' - .1'5 -.13 - .14 _ .. "4 -. Jr 
. • )1 0 
-.0' _.14 -.') -. :.1 
-··7 d9 . , .13 .12 .1) .12 
.1< 
·09 .04 .01< .06 - .t't - . 19 - . . '6 94.5 .16 .18 .18 .17 
11 1 0. 15 
~.t104:;;'~ ~ , - I 'T vy __ 
chord . 
.64 1 .29 
Leadlnp: 
.dg. 1 0 1 .62 
t~r 
aurfac(' 
..c>w .. r 
surtllC"e 
1.8 _ c. >l -0.,01-0 ." -'·29 -0." _0.91 -1.1) -1.31-1.1-1.01 _c.41 -0.351. 4.<: -.111 -.21 - .16 -.3' - . '.11 -.7( -. ~ -1.19 -1.3 -.90 _.4' -.35 
6.6 - .. !'O -.26 -.31 -.38 -. '1 - .67 -.91 -1.17 -1. 3C -.90 -.4.4 -. 35 
9.3 -J7 -. J? - .3' -. 42 -.5< -.6' - .19 -1.16 -1. -.87 -.43 - .35 
14.9 -.33 -.37 -. 38 -. 42 -. 48 - .SI.!. -.1.!.9 - .'1 _.Pl-- -.Bl _.1.!.2 - . 34 
19.2 -. 31.!. -.37 -.38 _. 42 -.45 -. 1.!.9 -.49 _. 41 _.6 -.77 _. I.i.l - . 34 
~:~ ::11 ::~I : : ~ :: ~r ::~ ::;~ ::~ :: ;1 :: 3; ::~~ ::~ :: i~ 
59." _.16 -. 151 - .14 -.15 -.1' - .16 -.15 -. 1~ -. 11 -. 27 -. -. 33 
69.' _."I1.i _.)4 -.03 -.04 -.04 -.0.4 -.W -.03 - .()( -.2? -. -' )."1 



































































- . 0<: 
- .It 








.3 . ~ .5 .• 
.le ~ . 34 























- . 23 
-.2:' 
-.2 
Ar"'le or (1.1_ tack ~ degree! 
2 .0 ) . 0 LO , .1 6.1 8 .1 10.1 12.1 
.65 .60 ·5) . 46 · )9 . ., . ~ .26 
-0 . '1 -0.86 -1. . - 1.1& - 1.1..'3 -1. 27 -0.58 -0 . 36 
- .46 -. 61 -. 99 -1.29 -1.46 - 1.11 -. 511 -. )1 
-.46 _ . 61 -.1\8 -1 . 18 -1.35 - 1.15 - .,4 -. 36 
-.4S -. 61 - .16 -1. 12 -1. 29 -1.01 -.52 -. 36 
-." -. 63 - .69 _.'l6 -1.22 -·91 -. 51 -· )5 
-.'" -.6) _.1r _. 5" - l .lt -.89 -. .a -. )' 
_. 47 
-.52 -. .a - . 41 
-· 31 - .12 -. 43 -. )5 
_. 4) 
-.43 - .43 
-." -. 36 -.58 -· )9 -· 311 
- . )1 -. )) -. )3 -. )) -. 30 _. 44 -. )6 
-. 3' 
-.< -. 22 -.20 -.20 -.19 -. 32 - .)) 
-· )3 
-.ar 
-· ar - .05 -.05 - .06 - .23 -· 31 -. )3 
.0) .0' .06 .06 . 03 -.1) 
-·29 -. )2 
. 18 .18 .11 .16 .to 
-. 08 
-·21 - .31 
. JJ .w. 
·51 .56 .60 .64 .65 .65 
.ar .16 .2) .29 . )4 ... . 46 
.'1 
.01 .10 .16 .22 .28 .36 · )9 .bl 
- .ar . 01 .06 .12 .11 .24 
·29 . )1 
-. 17 -.10 - .~ 0 
·05 .1) .16 .18 
-. 2/0 - . 18 -. 11. -. 10 
- ·05 . 02 .06 ·01 
-.)0 -. 26 -.21. -. 20 -. 11 - .il 
-· 09 -·09 
-. 31 -. 28 -.28 - .26 - .24 
-. 20 -. 20 - . 22 
- · 30 -. 28 -.29 -. 28 - .26 -. 25 
- ·29 -.)2 
-.2) - . 2? -.23 - .22 - .21 -. 22 
-· 29 -·34 
-.ar - . il - .11 -.11 -. 15 
-. 17 -. ., 
-· 30 
. 03 . 02 -.01 -. 02 -.01 -.07 -. 20 
- ·25 
.12 .il .06 .06 .06 - .03 -.18 -. 24 













-<) ., 0 0. ' 1.0 
Lead1~ 
.... 0 .16 .n .n .n 
1.0 0 .18 0.13 0 . 07 0.02 
2.2 
·09 .0, 0 -.0' 
,.2 .02 -.01 -. 010 - .08 
7 . 0 -.02 
-.0' - .08 - .Il-
lla" -.1) -. 16 -. 19 -.21 
Upper 20.1 -.18 -. 21 -.23 -.26 
surfae 29.6 -. 21 - . J) -.32 -. )4 
00.0 
-.36 
-·39 - .42 - .1r.3 
49 . ' - .<2 _.k, -.<8 - .51 
60.0 - .38 -.41 -. 43 -. 106 
69.7 -.28 -.J) -. 31 
- · 32 
80.0 -.10 -.11 - .il -. il 
89.' .02 .02 .02 .02 
9'.0 
·09 ·09 ·09 .09 
·9 .06 . il .18 .23 
2.9 0 .0' 
·09 .12 
'.3 - .08 -.04 0 .010 
1.7 - .ll -.08 
-.0' - .02 
111 . 9 - .19 -.17 _.110 - .12 
"""r 19·2 -. 22 -. 20 -.17 -.1' 
surfae 29·9 - ·32 -·30 - .21 
-.2' 39.6 -. 00 -. 38 -. 3' 
- ·33 
,".0 
-. '1 -. 49 -. 106 - . 1oJo 
'9.6 _.1oJo -. 11.3 -. 00 
-.38 
79·3 - .12 . - .12 - . il -. il 
90.1 . 02 .02 .02 .02 
9'0.' ·09 ·09 ·09 .08 
Per-
locAtio cent 
c.bord -<)., 0 0. , 1.0 
Le~ 
.... .70 . 70 . 70 
·70 
1.3 0.06 -0 .01 -<).10 -<).18 
2 .6 -.01 -.07 -. lil -.21 
'.9 - .07 -. 12 - .18 - .23 
7 .0 - .13 - .17 - .22 -.27 
9·2 -.19 -. 23 - .28 
-·32 
Up".r lil . il -.26 - .30 -.3il -.38 
.uri", 19.6 -.32 -.36 
-·39 - . 1oJo 
29·' - .<0 _. 1oJo -.'7 - .52 
39·9 _.1oJo - .il7 -. ," -. '3 
"9 .' -.1'1 _. 1oJo -. <6 - .'9 
'9·9 -. 36 -.38 -. 1.1 -. 43 
69.3 
-." -.1" _.1il - .1' 80.0 - .02 -.02 -.02 - .03 
89.3 .08 .09 .08 .:>8 
9'0.9 .1' .14 .1' .,. 
1.0 -.O? .010 .il . J.B 
2 . il - . 13 -.07 0 .06 _ . _ -.20 
-.1' -·09 -.>4 7.0 -. 211 
-.19 -.111 -.10 
9.8 -. J) 
-.2' -.20 - .16 
Lo_r 1,.0 
- .3' -·31 -. 21 -.23 
lIurfac: 19·0 
- ·39 -. 36 -·31 -. 28 
29.6 
-."7 _. 1010 - ·39 -. 36 
39·2 -. ," - .<8 _.1010 -.el 
'9.9 -.il7 -.<6 -. 4Jo -. <2 
'9·3 -. il3 -. 41 -.38 -. 36 
69.8 - .16 
-.1' - .1' - .1' 
I ~: ' -. 010 -.010 -.03 -.03 .7 .08 .08 .08 .08 .2 .14 .1' .1' .1' 
... 
TABLE IV. - CONTINUED 
(c) R, 2,000,000; M, 0.85 
~~ ~~ 
Anga of at.taCk, a., degrees 
2.0 3·0 '.1 ,.1 6.1 8.1 
.16 
." .72 .68 .6< .)10 
-<).10 -<) .21 
-<)·31 -<).52 -<).66 _1.01 
- .11 -.21 -.<2 - . ~ -.71 -1.00 
- .16 -.22 
- ·32 _.kl - .52 -.87 
-.J.B -.211 
- ·33 -. 00 -. <8 -.6' 
-. 21 -. 31 
- · 39 -. 1oJo -. ," - .60 
-.31 -. J' -.41 -. <6 -. ," -.61 
-·39 -.<2 -.49 
- ·'3 -. ~ -.61 
- .49 -.52 -.,s -.62 -.6, 
·.7" 
-." - .61 - .68 - ·12 -.16 - .83 
-." -.61 -. 70 - .16 - .81 -.90 
-.J' -·31 -. 106 -. <8 -. 106 -.63 
-.il -.11 -. 10 -.13 - .19 
-· 32 
.02 .03 .02 .01 -.0lI - .16 
.10 .il 
·09 .07 .03 - .06 
·33 .43 .," 
." .63 .72 
.20 .28 
.3' 
." .<6 .~ 
.11 .19 . ., . 31 
· 31 . '7 
.010 . 11 .16 . 22 .26 
.3' 
-.06 0 .010 
·09 .13 .21 
-.10 -.010 -.01 .010 .08 .16 
- .21 
-.1' -.12 - .07 -. 010 .03 
-· 29 -.23 -.20 - .16 -.12 -.06 
-· 39 -·33 -. J) - .26 -.23 - .16 
-·3' -· 29 -. 21 -.2" -. 21 _. 16 
-. il 
-·09 -. 10 -·09 -.08 _.07 
.02 .03 .01 .0 O· -.01 
.08 .08 .06 .0, .010 .02 
1'1 , 0.40 
An&le or attac.k, a., degrees 
2.0 3·0 '.1 ,.1 6.1 8.1 
.67 .62 .~ .49 -.0 
·29 
-<).38 ~:~ -0.81 -<) .9' -1.~ -1 .26 -· 31 -.80 -1.~ -1.36 
-.36 
-.' -.6 -. 89 :~:~ -1 . ).1 
- .38 -. ," -.62 -.82 -~:~ -1 ·21 -.42 - .52 -.62 - ·73 :~: ~? -. <8 -. ~ ::~ -. 73 
- ·52 ::~ -.76 -.8 -1 .16 -.60 -.1 
-·79 - .810 -~:~ 
-.6, 
-·73 -.83 -.89 -.9 
-.,s - .68 ::~ -. 9' ::~ -· 31 -. "1 - . <2 -. )4 ::~ -.16 
-.1' - .14 -.22 ::~ - .03 -.02 -.02 -.il ::~ .08 .08 .07 0 ::~ .14 .1' .12 .06 -.1' 
·31 . 00 
·'9 .~ .61 .61 
.17 .21 .36 .'3 ."9 
." 
.06 .1, .23 .32 .36 .<6 
-.01 .07 
.1' .22 .21 .36 
-.08 0 .01 .13 .1 .28 
-.16 
-·09 -.02 .010 ·09 .18 
-.21 - .1" -.08 -.02 .02 .11 
-·31 -. ., -. 19 -.1" - .10 -.02 
-.36 - . 31 -. 26 - .21 - .18 -.12 
-. 00 -.36 -. 32 -. 28 - .26 -. 20 
-·31 -. 26 -. 23 -.21 -.21 -. 18 
- .16 - .16 
-.1' -.14 -.1 , -.15 
-.03 - .03 -.03 - .03 -.06 
-·09 
.08 .01 .06 .", -.01 -.06 
.1 .12 .10 . 01 0 -. Cf7 
, 











- .82 -.89 
-· 90 -.96 


















- .12 - .01 





-l · ~i -1.~ 
-1." :~ :t -1.46 
-lo il -1.1 
-1 .3 :~:~ :U7 
-1.03 






.72 :~ .6< 
·'3 . '9 
.1010 
." 
. 36 .'3 
. ., 
·32 
.18 . ., 
-:~ .10 -.01 
-. 16 
-.13 
-." -.1" ::~ -.16 - .13 
-.07 - .16 
-.07 - .21 
jt.oc:atio 
Per - I Angle of attack , a. , degreeS 
I I I I r eent 
eh0r4~. ' 1 0 0.' 1 1.0 2.0 1 3.0 1 '.1 1 , .1 1 6.1 8. 1 110. 1 112.1 



























-.02 -.06 -. 10 -." - . ., - .33 -. 106 -.,s 
- .01 - .11 - .1' -.19 -. 28 - .3' -.4, -. )Ii 
- .13 - .l'l -.21. -.24 -.)2 - .38 -. 56 
-. 20 -.23 -. 26 -· 30 - .37 -."2 - . ,., 
- . ., -. 28 -.31 -.34 -.'1 -.• , - .'9 -. 
- ·3' -. 38 -.41 -.43 -. 49 -. '3 -.66 
-.43 -.46 _. 4 -. %! - .59 -.62 - .14 
_. 4.4 -.47 _.4 -. %! - .62 -.68 - .82 _. 
-.38 -.41 _. 1oJo - .<8 -. " - .63 -.8' 
-. 26 _.24 - .22 -.21 -.19 - .1 -. 27 
-. 010 -.", -.", -.", -.06 -.010 - .10 
.06 .06 .06 .06 .06.07 .03 
. 13 .13 .13 .13 .13 .11 
.06 .12 .18 .211 .35 .• , .70 
-.01 -.02 .0) .08 .17 .27 .72 
-.1' -.11 -.06 - .01 .07 .16 .61 
-.17 -.13 -.09 -.0' .02 .ll . '3 
- . 20 -.16 -.12 -.09 - .02 .06 .47 
- .27 - .24 -. 20 - .18 -.12 -.01> . )11 
-. 31 - .28 - .2' - .22 -.17 -.10 .27 
-. 00 -.38 -· 3' -. 33 -.21 -. 21 ·13 
-. 48 -. 146 -. 43 - .41 -. 36 -. 29 .02: 
- ·52 -. ,1 - .1'7 -. "6 - .42 -.)6 -.09 
-. ~ - ." -. 1t.1 -. 38 -.» -.30 -. -.~ 
-. 19 -.20 -. 20 - .22 -.211 -.20 - . .1.0 
- .06 -.06 -.06 -.", -.0 - .03 -. 06 
.06 .06 .06 .06. .07 -.O~ 
.12 .12 .13 .12 .12 .1 -. 01 
'I, 0.60 
Per - / Angle of attac:k, .a. , degreea . / i.oc.tlO~~~:" -<)., I 0 1 I 1 1 1 ".1 I ,.1 I 6.1 0 . ' 1 1.0 8.1 110.1 112 .1 2.0 I 3.0 








































- .02 -. 
.08 
- .13 - .05 . ~ 
-.21 -.1' .2' 
-.2' -.20 .1' 
- .31 -.26 .~ 
-.36 -·32 -.0: 
-. <2 -.38 -.01 
- . ~ -.4'3 - . 11 
-.a.e -. '" - .24! 
-.'9 _.<8 - . 311 
- .)10 - . )10 - .>" 
-.18 - . l.B -.1' 
-.02 -.03 - .0 
.09 .09 .0 



































TABLE IV. - CONTINUED 
(c) Concluded 
", 0.80 TI, 0 . 90 
Per ~ I Angle or attaex, a., degrees ~·t1°~~::' .. M I 0 I 0.5 1 1.0 I 2 .0 1 3.0 I ~.1 1 ' .1 1 6.1 1 B.1 110.1 112 . 1 
I.e"::;, 0 1 .661 .671 .65 
.691 .681 .6'1 .~ 











































-1.0. -1.21 -l . ~ 
-1.1' -l.~ 
• -1. 07 -1. 1' 
- .1 -1.()!I. -1.1' 
-1 .00 -1.1 

















o .~ .() .ob .().14 -0.2, -0.,1 -0.82 -1.09 -1.20 -1.21 -LIb -o.,s -0 .40 
- .06 -.13 -.21 -.28 -. 1!.6 -. 66 -1.00 - 1 .11 -1. -1.05 -.~ -. 11 1 
-.111 -. 20 - .26 -.33 - . 48 -.63 -.~ -1.09 -1. -1.05 -. '3 -.hl 
...20 ... 26 ... 31 ... n "," ... ~ ... 82 .. 1.06 .. 1.1 .. . 96 .. . ,. ... 40 
.. · 30 "·3' "''"0 ... 4' ". 57 ... 69 . -1.03 .. 1. ... 83 ... ~ ... 35 
- · 31 -. "2 -.41 -. 54 -.62 -.14 - .84 -1.01 -1. - .14 - .35 
.. . '3 ... 46 .. . 49 .. . '" .. . 56 .. . 81 ... 92 ... 7 .. . 61 .. . }8 
.. . 39 .. . 42 .. . 43 "'" " ' ''' ... J) ... )2 ... " ... n 
... 33 ... J' ".3' .. . 34 " ,W ... 21 ... 43 .. . n 
... ., ... 23 .. . 21 ... 19 ... 20 ... 16 ... J6 ... J! 


















.04 .04 .oJ< .~ .0' . .0, . ".2' ... 3: 
.12 .1 .19 .19 .19 .20 .19 .18 .17 .1 -.1 -.3.~ 
.U ~ ~ 
... 3 " '1' 
- .02 





























.. · 39 





















- , 2~ 
... 31 
.. · 3" 
-.21 
... 1 

























- . 09 0 .10 . 18 .32 . IX 
-.24 -.1.8 -.il - .0' .06 .Iq·; 
-.27 - .22 - .1' -.10 0 .41 
-.32 -.28 - .23 - .11 - .08 . )L 
.. . " .. . 37 ... )2 ... 27 ... 19 .181 
.. . '7 ... '3 .. ·39 .. ·3' ... 28 .07 
-.48 -.46 -.43 - .41 -.36 - .10 
- .41 -. 41 - .39 - .37 - .36 - .2' 
".3' "·3' ... 34 .. . 33 ... )2 .. . }8 
- .22 _.24 -.26 -.27 -.26 -.39 
- .07 ... 07 .. . 07 .. . 06 ... 06 ... 35 
.011 0 


















.0' .04 .oJ< .04 .03 .. . 28 
.1' .14 .14 .13 .l2 - .26 
. 20 .19 . 1 . 1.8 . 11 -. 28 
'I, O.~ 
qPer- I Angle ot attack , a, degreu ~."o :::.-<>., I 0 I MILO I 2.0 1 3.0 1 '.1 1 , .1 1 6., 1 
~::;"'j 0 1 .63 1 .641 .6'1 .661 .6'1 .621 . '71 .,.1 .' 
Upper 
Rrta~ 
to .. r 
alU'tac: 
1.8 -0 .01 -0 .09 -0 .18 -0.27 -0.'1 -0.78 -1. 0 -1.21 -1.2S 
4.2 _.1l! -. 21 -.27 - .]1& -. '1 -.70 -1.00 -1.17 -1.2E 
6.6 ... 21 .. . 27 ... 33 -. 39 ". '3 ... 68 ... 93 .. 1.12 .. 1.20 
9·3 .. ·30 ". 3' ... 40 ... 46 " '-'9 ".72 ... ..1.09 .. 1.1~ 
14.9 -. 38 -.42 -. 116 - . :50 -.611 - .17 - .88 -1.00 -l.ll 
19.2 .. . 40 .... 3 .. .. ... 48 " ' " ... 80 ... 97 .. . 91 ~A ~J6 ... }8 ~ ~ .. . h .. . ~ ~)2~. ...~ 
38 .9 ... )2 ". 3' ... J' ".3' .. . 34 ... )2 ... 28 ... ~ 
'9 . 4 - .14 _.14 -.13 -.14 - .~ -.1 -.14 - .U 
69., .. . 03 .. .oJ .. . 03 ... 03 ... 03 ... 0 ... 03 ... 0: 














































-.32 - .27 
.. · 39 ... . 
... " -· }81 
... 36 .. ·3' 
.. ·31 -.31 
-.2 -. J) 
-.1' -.17 
















::~I ... )0 





















.46 . ~ 
.21 .2'! 
.12 .11 
-. 01 .0: 
-.14 -.ll 
- . 24 - .2:: 
.. . )0 ... ~ 
-.2 •. ~ 
- . 26 -.21 
::: ::iil 
o .. . 021 
• .OJ 
.1 .06 
8 .1 110 . 1 112.1 
.371 . 3~ .)2 
-<>.90 -<>'~7 -<> ·3' ... 78 .. . U -.3' 
... 76 ... U ... ], 
"·73 .. . . - . J! 
.. . 68... ... 38 
... 64 ... 40 .. . )7 
"''' ''' - .3' _.4, -. .
... 28... ...~ 
".23 -. ... 3: 



























I:bord M 0 
... ..,.. 0 .77 .77 
.. 
1.' 0. 19 0 .14 
2.2 .U .06 
, . 2 .0' 0 
7·0 - .01 -.0' 
lb., -. 1] -.l'} 
20.1 _.18 -.20 
,-r 29.6 - .27 -. 29 
surface 100 .0 -.11 -· 39 
49·' -.... -.108 60 . 0 - .~ - .108 
69 . 7 - .34 -. 3' 
80.0 _.12 -.il 
89·' .01 .01 
~.o .08 .09 
·9 .07 
." 2·9 .01 . 06 
' . 3 -.07 -.03 
7 ·7 -.10 -.06 
14 . 9 -.19 -.16 
19·2 _. 22 - .19 
r.o..,. 29·9 -.32 - ·29 
lIurtace 39.6 -.100 -.31 
,".0 _. '4 -. 51 
~.6 
-." -. ," 
79·3 -.13 _.12 
90·1 .02 -.02 




""r' 0., 0 
Lo ... ~ 0 . 70 .70 
1.3 0.07 -0.01 
2 .6 -.01 -.08 
'.9 -. 01 -.12 
7 ·0 _. 12 -.17 
9·2 - .19 -.23 
'-, 
111 .4 -. 27 -·31 
.w-tac 19·6 -· 33 -.37 
29·' -." -. 47 
39·9 - .'3 -.~ 
49. 4 -.117 -.," 
~·9 
-." -.... 
69·3 _.14 -.1" 
80.0 -.02 -.02 
89·3 .07 .08 
94.9 . 13 
." 
1.0 -.0' .", 
2.' - .13 
-. '" ... -.20 _.14 
7·0 _. 24 - . 18 
9·8 -· 30 -. ., 
r.o..r 
1,. 0 -. 36 - · 31 
19·0 _. 41 -.36 8urra.e 29.6 -.," -.... 
39·2 -.59 
-." 
'9·9 -.66 -.n 
~·3 
-." - .34 69·8 -.16 -.11 
79·1 -.03 -.0' 
89 ·7 .08 .08 
94 .2 
." ." 
TABLE IV. - CONTINUED 
(d) R, 2,000,000; M, 0.875 
TI, 0 . 10 'I, O. aJ 
Angle of at.t.aclr., 0. , degree. 
6.1 B.l 14.0 0.' 1.0 2.0 3·0 U ' . 1 10.1 12.1 
Per_ Angle of at.t.ack, c.. degrees 
!Locat10 c:ent. 6 .1 8 .1 ,be", 0 . ' 0 M 1.0 2.0 3.0 U , .1 10.1 12.1 14.0 
.7B .78 .77 .76 ·73 .70 .66 .,a .108 ·39 ·29 ~::!~ 0 ·73 .74 .74 ·73 ·72 .69 .6. . ~ · '3 .'2 .30 .18 .", 
0.09 0.03 -0.08 -0 .20 -0.33 -O.~ -o.~ -0·90 -1.10 _1 . 24 -1.41 
.01 
-.'" _. 1' -.26 - .38 _. '1 • . 61 -·92 _1.1.6 -1.30 -1. 36 
-. 010 -.07 _.14 - .22 - . )0 -.38 _.108 -.77 -1.04 -1. 20 -1.43 
-.07 - .11 -.11 _.2" -.31 -. 11 _.4' -.6' - 1.02 _1.21 -1. 35 
_.ll\ _.2.1 _.26 -. 31 - .37 
-."" -.~ - .6' _.611 -.12 -1. 00 
-.2) -. ., -.30 
-.3' -.39 -.1I3 -.108 -.,1 _.6, -.73 - .83 
- ·32 -. 311 -. 38 -. "" -.li7 - . ," -. '" -.62 -.10 -.16 - .B3 
-."" 
_. 44 _.108 -.,. -.~ - . ~ -.62 -.69 -.77 -.8' -.86 
_. ,1 
-. '3 
-. '" -.62 -.66 -.69 -.12 -.79 -.s, - ·90 -. 93 
-.'3 -.~ -.62 -.67 - .72 -." - .18 -.8' - ·92 -.99 -.99 
-.100 
-."3 -.'3 -.61 -.69 -.78 -.80 -.88 -.96 -.98 
-.12 _.12 -.13 _.1' -.16 _. 21 _.28 -.39 - .108 -.49 -.... 
.01 .01 .02 . 01 0 
-."" _.12 -. ., -. 36 -.36 - . 3' 
·09 .09 .09 .08 .07 .02 -. 04 -.16 -.26 -.27 -· 29 
2.7 0 .0' -0.02 -0.07 -0 .13 -0.23 -0.31 -0.'3 _0.10 -0.86 -1.11 -1. 29 _1.40 -1.k8 
' . 1 -.01 
-.'" -.10 -.14 -. 22 -. 32 -. 113 -.'" -.10 -.98 -1. 20 -1.31 -1.4' 7 .2 -.07 -.10 -.14 -. 18 -.26 -. 34 -.'2 -.'1 -.64 -.96 -1.1' _1. 32 -1.43 
10.2 -.13 -. 16 -.20 _. 21. -. 30 - .38 -.... -.,. -.60 -.90 -1.13 -1.27 -1. 36 
14.6 -. 20 _. 22 -.26 -· 29 -. 3' 
-." -.119 -. '" - .60 -." _1.10 _1. ~ -1.)0 20.3 -. ., - .28 - .31 -·31. - · 39 -.4' -. ,1 
-." _. 62 -.69 -.86 _1.22 -1. 2:5 
,-r 29.' -. 36 - .38 -.41 - . 43 -.108 - . ~53 
-.'" -.62 -.66 -.7' -.81 - .88 -1.12 .ur<~ 100.1 
-.4' -.108 -. ,1 -. '" -.'" -.63 -.67 -.11 -.7' -.83 - .90 - .~ -.91 49.6 
-.'3 -. ~ -.60 -.63 -.67 -.12 -.77 -.80 -. 83 -.90 -.96 -1.02 -.89 
60.2 -.... -.49 
-. '" -." -.62 - .66 -.11 -.88 - .93 -1. 00 -1.~ - .98 -.s, 69.6 _. 24 -.22 -.28 -.33 -.,11 -. 63 -.68 -.108 -.'0 -.~ -.,. - . 47 -.78 
80.0 
-.'" -.'" -.0' -.0' - .03 -.06 -.16 -. 20 -. 31 -.'2 _.108 _.41 -.68 89 . ' .06 .06 .06 .07 .07 .08 .07 .01 -. 11 -.3' 
-. "" -.100 -.~ , ~ . O . 13 . 13 .13 .13 
." ." ." .11 - .05 -. 24 -· 34 -.36 -.'3
1 
.19 . ., .3' 




.21 .28 .3'0 .... .... .~ .6' .71 .77 
.01 
.'" 
. 12 . 13 . ., .31 .36 .... 
." 
.63 .69 
-.0' _. 01 .", . 11 . 16 .22 .26 .36 
." ." .'" 
-. 1'3 -.10 -. 06 -.01 
."" .09 .13 
.21 .29 .36 ·'3 
-.11 _. 14 - . 10 
-.'" -.01 .0' .08 .16 .23 .29 .36 
-.27 -. ., - .20 -.17 -.12 _. 08 -.0' .03 .10 .17 .23 
-. 36 -. 33 -. 29 -. ., _.21 -.17 -. 13 -.06 0 .06 .12 
-. 49 _.47 
-. "" -. 38 -. 33 _.28 -. ., -. 18 -.12 - .06 -.01 
_.108 
-.'" -. 39 -·3' - .31 -.27 
-. ., 
-.19 -.13 - .09 -.0' 
- .13 _.12 -. 13 '-.13 _.12 - .11 -. 12 - .10 - ·09 -. 07 -.06 
1.1 .07 ... .20 .26 
·3' · '3 .,. 
.'" .63 .71 .76 .79 
.81 
2.8 -.06 0 .0' .10 . ll\ .26 .33 .'0 
." ." .63 .69 ." u -.14 
-· 09 -.05 0 .08 .1, .23 ·30 .3' .t., 
.'" 
.61 .6; 
6.7 _.16 - .il -.08 -.0' .03 .10 .16 .22 .27 .37 . ~
· '3 .60 
8 .9 -.19 _.1' - .12 -.07 -.02 
.'" .11 
.17 . 22 
·31 .100 .<7 .,. 
1'.8 -. 26 -.22 -.20 -.11 -.11 - .05 0 .06 .10 .19 .27 .3' .41 
Lowr 19 ·1 - .30 -.27 -. ., - .21 _.16 _ . il -.06 -. 01 
."" .12 .20 .27 .3'0 surra.e 29 ·9 -. 1.1 -·37 - .3' - ·32 _.28 -. 23 -.18 -.13 - ·09 - .01 .06 .13 .19 
39 ·9 - . ," -. 41 _. li, 
-." -. 31 - .32 - .28 _.22 -.19 -.12 -.'" .01 .07 
,".0 
-.6' -.60 
-.'" -. ,4 - .108 -.43 -. 38 -. 33 - .30 -.23 _.16 -. 10 -.'" 
'9.6 
-.'" -.,. _. '1 -.... - . 40 -. 36 -.32 -.28 -. 27 -. 21 -.17 -. 12 - ·09 
.01 .01 0 0 0 _.02 -.03 
-."" - .06 _.06 - .06 10.2 - .21 -.18 -. 18 -.19 
_.211 
-. 24 -.21 -.19 - .19 -. 18 
-.1' - .12 -.il 
79 ·' - .06 - .0'1 -. 06 -.06 -.06 -. 06 -.06 -.06 -. rfl -.08 -. 08 -.08 -·09 
.08 .08 .07 .", .", .03 .01 - .02 
-. '" -.06 - .09 
'1. 0.40 
Angle ot at.~lt. 0., degree. 
0 . , 1.0 2.0 3·0 U '.1 6.1 8 .1 10.1 12.1 14.0 
.70 .70 .67 .6' 
.'" 
.,. .... 
·3' .22 .10 -. 04 
-0 ·09 -0. 17 -0.3' -0.'" -0.12 -0.86 -0.98 -1.14 -1.27 -1.36 -1.07 
_.14 _.21 
-·3' -.,. -.1) - .97 -1.08 _1.~ -1.)7 -1·39 -1.00 
-.17 •• 23 -· 34 -.... -.~ _. 81 -1.01 -1.20 -1.3L -1.36 ·1.00 
_. 22 
- .27 -. 36 -.47 -.,7 -.7' -.94 -1.17 -1.31 -1.3' ·1.01 
-.28 -.32 -.40 -.," -.~ -.69 -.87 -1.13 _1.28 -1.31 -1.00 
- .3' -.39 -.111 •. ,11 -.63 -.70 -.B3 ·1.12 ·1.21 _1.20 -.96 
-.41 _.11' -.,. -.~ -.66 _.711 -.80 -1.08 -1.27 -l.U - .96 
_. ,1 
-.'" -.60 -. 66 -.72 -. 78 -.82 -l.~ ·1.22 -.99 - .92 
_.61 _. 611 
- .69 -.71 -.76 -.86 -.89 -.99 -1.19 -.92 -.87 
-." -.'" -.64 -.68 -.73 -.94 -.,. - .43 -1.02 -.138 -.& 
- .'3 
-." -.'" -.')1. -.'" _.80 - ·29 -. ., -.12 -.83 -.80 
- .13 -.13 _.16 -.23 -. ., _. 26 -.23 - .19 -. 3'0 - .76 -.76 
-.02 _.01 -.01 -.06 - .09 -.09 _.2" -.20 -.23 - .68 -.11 
.08 .08 .08 .0' 0 .03 -.21 -.21 -.20 -.60 -.6' 
." 
.,. 
.13 .08 .", .08 -.18 -.20 -.18 -.'3 -.60 
.11 .19 ·30 . '0 .108 
." .'9 
.66 .71 .7' .7; 
.01 .07 .17 .26 
.3' 
."" ." .~ .63 .68 .72 
-·09 -.03 .06 .15 .22 .29 ·35 
. " 
.,. .~ .6 • 
_.14 
- .09 -.01 .07 
." .20 .26 · 3' ·'3 .," . ~ 
-. 21 _.16 
-· 09 -.01 .06 .12 .17 .27 ·3' ."" .4~ 
-. 27 -.23 -.17 -.10 -.03 .03 .07 .16 ... .31 ·11 
-·33 -.29 -.22 -.16 - .Ul 
-."" .01 ·09 . 17 .2> .30 
- · "3 -.39 -·33 -.27 _.22 _.16 - .13 _. 04 .03 .09 
." 
-.,2 _.47 -. 100 
-. 3' -. 29 _. 24 -. 21 -.14 -.07 -.02 .03 
-." -.," -.... -.1.2 -·37 -. 32 -.30 -.24 - .19 _. 14 _.11 
-· 33 -. 32 - . )1 _. 20 -. 26 -.23 -.211 -. 21 -.18 -.16 - .11. 
-.18 _.18 -.18 -.18 -.17 -.1' -.18 -.1~ -.18 -.18 -. 19 
-.0' _.04 
-.'" -.06 -. 06 -.03 - .10 - .13 -.13 -.J.' _.If 
.08 -.07 .06 .03 .02 .06 -.06 -.10 -. 11 -. 17 -.23 
.14 - .13 . 11 .07 .", .09 -.06 -.12 -.u - .23 - .29 
89.9 .07 .07 .06 .06 .06 .06 
.'" . 0:. .01 -.02 -.'" -.07 
-.12 
9".') .13 .13 .13 .12 .12 -07 .12 .10 .010 0 - .06 -. 10 -. 17 
Il, 0.60 
~at10tent. t I Angle or attal::k, 0. , degrees 
00'" M 0 I I I I I 0., I 1 .0 2.0  3.0  4.1  '.1 1 6.1  8.1 110.1 112.1 1111.0 
... ~o 







1..6 - .06 
, .8 - .11 
9 .9 -. 21 
n.l -.28 
19 ·1 -.36 
29·2 -.113 
49.4 _.41. 
~.7 - . 39 




1. .1 -.22 










































- .16 -. ., 
-." -.64 
-. 18 -. ., 
-·37 -.," 
- .22 -.28 
-·39 - .,1 
- .31 -.36 -.~ -.~ 
-.38 -.43 -.,. -.61 
-.4' -.," -.,a -.61 
- ·'3 
-.'" -.6, -.13 
-.," 
-." -.6' - .10 
-. "" -. 31 -·3' -·13 
-.1' - . 111 -.12 -.13 
-.02 - .02 0 -.02 
·09 ·09 .10 .07 
.02 .09 .20 ·30 
-·09 -.02 .08 .17 
.15 -.09 0 .08 
-.22 -.17 -.08 0 
- ·30 _. 24 -.16 - ·09 
- .36 - · 31 -.24 - .17 
-.U -.39 - . 33 -. 27 
-.47 -.43 -. 38 
-·33 




-.1' -.1' -.11 - .19 
-.03 - .0':1 -.0' - .0:; 
·09 ·09 .CJI .()I, 
-0·92 -1.05 -1.14 -1.27 -1. 38 -0 .& -0 .68 
-.89 _1.10 -1.19 -1.33 -1 .43 -.80 
- .6' 
-.14 -.98 -1.10 -1 .27 -1.31 - .80 - .6i1 
-.69 -·94 -1.01 _1.24 
-1.3' _.Bl - .6, 
-.64 
-.8' -1.01 -1.19 -1. 30 -. 80 
-.6" 
-.69 -.80 -1.00 -1.lB -1. 26 -.78 - .64 
-." -.82 - ·99 -1.11 -1.18 - .76 -.64 
-.81 - .88 -.96 -1. 12 - .92 -.70 - .62 
-.14 -.86 -.74 





-. '" - . ~)1 
- .13 -.16 -.16 
-. '" -.55 -." - . ~ 
-.0' - .08 
-·09 -.1. , -.,. -. ,4 -. ~ 








." . '3 .'" .63 
.15 .22 .26 
·3' · '3 ·'9 .", 
.07 .l4 .18 .27 . 35 
." .'7 
-.02 .0' .08 .16 .21, .30 . 36 
-. 11 -.", -.01 .07 
." 
.21 .26 
- .21 -.16 -.13 -.06 .01 .06 .11 
- .28 -.23 -.22 
-.1' -·09 -.06 ::~I -.36 -.30 -·32 - .26 - .21 - .19 
-. 29 _.24 -.27 -. ., _.22 -.23 _.21 
-. 20 -.16 -.21 - .21 -. 21 -. 27 
-·27 
-.07 -.06 - . 10 -.O'l -.16 _. 211 -. ., 












chord -0.' 0. ' 1.0 
r.:~!rlE 0 .6' .68 .68 .69 
1.7 .~ -O.~ -0.114 -,.2, 
4.1 -.06 -.13 - .20 -.28 
7.- -.110 -.20 - .26 
- · 33 
9·' - .19 -.21. -.30 -.37 
13 ·7 -·29 -·33 - · 39 _.4' 
Upper J ~:~ -.3~ -.39 -."'" -.~ _.1.4 - .41 
-.'3 -.'9 
surtat 39.4 
-.)0 - .,2 -.:56 -.'9 
49.6 -.46 -.46 
-.'" -.'3 
'9.4 -.101 -.41 -.41 
-·32 
69.7 -.D7 -.06 -.06 -.06 
79.1 .11 .03 .02 .03 
'19 .8 .12 .13 .12 .13 
94 . 4 .11 .18 . 18 .18 
1.6 -.!l 0 .07 
." 4.3 -.24 
-·15 - ·09 -.02 
'.9 -.27 -.19 -. 14 -.01 
9.4 -.34 -.26 -. 22 -.16 
14.2 -.41 
-.3" -.30 -.24 
Lowr J ~.~ -.48 -.111 -· 37 -·32 
- ·'3 -.46 -.44 -. 40 
aurfac 39:' 
_.'4 -.~ - . 48 _.4!. 
49 . 2 
-.'" -.47 -. 41 _. 4, 
'9 .3 -.44 - .43 -.43 -.39 
69 .0 -.07 - .07 
-·07 -.08 
79.8 . 13 .03 .02 .02 
69.0 .13 .13 .12 . 12 
TABLE I V. - CONTINUED 
(d ) Concl uded 
'11 O. 'I . 0.90 










- .69 -.77 
-.6, - .71 
-.63 -.67 










- .08 0 
-.11 -.10 
-. ., _.18 
-. 34 -.28 
-.40 
-.36 
_. 101.1 _.44 
-.37 
- .3' 
-.il - .16 
.01 -. 01 
.11 .08 




·29 . ., .16 
-c.96 - 1.10 -1.17 -1.31 
-'.l> -, .," -0.471 
-.8, -l.~ -1.14 - 1.:1S - .1t; -.49 -.41 
-.74 




-·7'2 -.9( -l.Ob -1.19 -.76 -.49 -.1.,'1 
-·74 
- ·93 -1.04 -1.110 -.73 -.49 -.47 
-.78 -.92 -1.01 -l.~ -·70 -.48 -.47 
-." -.87 -.96 -.71 -.63 -.46 -.41 
-.79 -.·]3 -.67 
-." -.~ -.4' - . 46 
-.'l9 - .48 - . 46 - .48 -.", -. 43 -.46 
-.le - .27 -.33 
-·39 -.4, -.42 _.4' 
-." - .13 - .22 - .32 -.4~ -.42 -.4~ 




-·31 -.41 _.44 
·15 .08 .01 -.21 - ·36 -.40 -. 43 
.4' 
." 
.,4 .61 .66 .67 .69 
.24 .31 
.3' .43 .", .,4 .,s 
.16 .24 .28 .36 .104 . 45 .,2 
.06 .13 .16 .24 
·32 .36 .41 
- . 03 .03 .06 .14 .21 .26 . 30' 
-.1) 
- . 07 -.04 .04 .ll 
·15 .21 
-.. ,~ -.18 -.16 
-·09 -.03 0 .04 
-.'1 -.26 -.?() -.16 -.14 - .10 
- .41 
-.37 -.37 -.3" -.3<' -.30 -.27 
-·32 -.3e -.30 - · 31 -.34 -.36 -.31£ 
-.17 - .18 - .20 -.>6 
-·3' - . 41 -· 39 
- . 03 -.04 -.06 -.17 -.27 -. 37 -.37 
.07 .04 .:)1 -.13 -. ., - .34 
-·37 
~cat1o~~~~~d ~O . ' 0 . ' I 1.0 1 2.0 I 3.0 I 4.1 I ,.1 1 6.1 I ·.1 1,0.1 11< .1 114.0 





1.7 0 .'" -C. ()L; -0.1' -0 .26 -0·.t.9 -0.7' -0.98 -1.:'9 -1.16 -1.'1. - ,. 6;- _[' . .t..4 -C.4' 
3.8 -.01 -.111 -.22 - ·29 _ .4' -.63 - .9(; - l.01 - l.16 -1.1' -. '3 _.Wi -.45 
6.9 - . 16 -.21 -.28 -. 3h - . 47 -. 60 -.79 -1.00 -l.09 -1.13 _.,4 _.4' -.1.6 
9.4 -.22 -.26 -.33 -.39 - .~1 - .63 - ." -.90 -1.06 -l.OS -.53 -.44 _ .4~ 
14.9 -.32 -·36 -. 42 -. 48 -.'" - .66 -.76 -.9' -·99 -.67 -. " -. 43 -.45 
19.1 -. 40 -.44 -. '" -. " -.64 -.73 -.61 -.93 -.97 -.13 -. 49 - . 43 -. 45 
29.9 -.53 -. ,~ -.60 -. 63 -.69 -. 72 -.76 -.80 -.6~ -.,s _.4' -. 42 _. 4.4 
38.7 - . 47 - . 47 - .,2 -.~ -.6' -.69 -.63 -.51 _.4, -.L9 _.41 _.41 -. 44 
49.6 -.39 -.37 -.35 -.27 -.22 -.24 - . ., -.27 -.30 -. 41 - .38 -. 40 -.43 
,s .8 - .16 -. 16 -. 16 - .17 -. " -.12 _. 12 - .14 - .19 - .3' -.35 -. 39 -.43 
69.6 - .06 -.", - .06 -.~ -.04 -. 02 -.02 -.~ -.1. -."9 -.34 -. 39 - . 42 
79 .2 .04 .", .~ .06 .06 .01 .06 .02 -.04 _.24 -.32 -. 38 -.41 
~~.18.a .~.m .M ~ .16 .W m -.a-.ro-B-.3B 
1.1 -.11 .01 .10 .19 ·31 .41 .49 . ,4 .57 .62 .6, .6, .66 
4.6 -.26 -. 17 -. 11 -.~ .~ .13 .20 .27 · 31 .38 . 44 .47 .51 
6 .1 
- ·29 -.21 -.16 -.09 -. 01 .07 .IL .20 .24 .32 .36 .41 .4' 
9 .4 
-.3' -·27 -. 23 -. 17 -· 09 -.02 .04 .10 .14 .21 .27 · 31 .36 
111.0 _.h4 
-· 31 -· 33 - .28 -. 21 -. IL -.08 -.02 .01 .09 .1' .16 .23 
19.3 -.'1 -. ., _. 41 -·37 - .30 _. 21. - .19 -.13 -. 10 -.03 .03 .06 .il 
28.6 - .60 
-." -. ~2 -. 48 -. 42 -. 38 -·33 -. 28 -. ., -.19 -. 13 -.il -.06 39 ·0 -.'2 -. 1.7 -. 46 - .43 -. 42 - .42 -. 40 -.38 -·37 -·31 -.28 -.22 -.22 
48.7 -.34 
-· 37 - .39 - · 37 -. 36 -. 36 -. 3' -.36 -.37 -.39 -. 40 -. 42 -. 38 
'9.2 -. 18 -.17 -. 19 -.22 -.26 -.26 -.27 -.28 _. 2" -.32 -.39 -. h7 _.4~ 
68.9 -.08 -.07 - .08 - .07 - .07 -.08 - .10 -.12 -.11. -.25 - .33 -.43 -.43 
79·7 
.'" 
.", . 04 .04 .03 .01 0 -.03 
-.'" -.14 -.24 -·29 -.34 89 .3 .1' .1, .14 .14 .12 .10 .08 .04 .01 _.il -. 23 -.28 -· 30 




Angle or attack, 4, dejfrees 
.n' 
hord 0.' 0 0.' 1.0 2.0 3·0 4.1 '.1 6.1 6.1 10.1 12.1 14.0 
Leadln 0 .63 .6' .6~ .66 .6' .... .61 .'9 ." .~l . 41 .36 ·31 .22 
1.8 -0.09 -< .le _0.26 -0.48 -0.12 -0·99 -1.11 -l.16 -1.00 -0.46 -0 . 42 -0.1.3 
4.2 -.1' -.21 -.28 -· 3' 
-.'" - .66 -·91 -1.01 -1.1' - .68 -.44 -. 42 -. 42 6 .6 _.22 -.27 - . 34 - . 40 -.,. -.65 - .6' -1.03 -1.10 -. 67 -. 44 _.42 -.43 
9.3 -.32 -.36 -.42 -.41 - .,s -.69 - .82 -1 . 12 -l.0' - .60 - .43 -. 42 -.42 
14.9 -.4 .. _.46 _.,4 -.!)9 - .68 - .78 -.86 -.96 - 1.03 -. 71 - . 43 -. 41 - . 42 
19.2 -.49 
-." - . ~ -.60 - .66 -.74 - .79 -.93 -.68 -. 6, - .42 -.40 -. 42 Up.,.r 29.4 -.4, _.44 -.46 _. '1 -.60 - .67 -.10 -. 61 _.,1 _.'4 -. 39 - . 40 _. 42 
.urrac 38.9 
-.3' -.3' - .3' -·31 -.24 -.24 -.27 -.31 - .34 - .44 -. 36 -. 40 - .42 
'9.4 -.11i -.13 -.14 -.13 -. 13 -.11 -.10 -.il 
-." -.28 -.32 -. 38 - . 41 
69.' -.03 -.02 -.02 - .01 -.01 .01 .01 _.04 -·09 -.24 -·31 -. 38 -. 41 
79·1 
.'" .07 .07 
.08 .08 
·09 .08 .01 
-.'" -. 21 -.30 - .36 -. 39 69.6 .1' .16 .16 .17 .17 .16 .14 .04 - .02 -.16 - · 29 -.34 -. 37 
1.4 -.H. 
-.'" .03 .il .23 .32 .39 .4' .48 ." ." .,s .60 4.4 -.31 -.22 -.17 - .10 -.01 .OJ .14 .20 .24 · 31 . 37 .40 .44 
6.4 
-.3' -. 28 -.23 -. 17 - .09 -.01 .", .il .1' .23 ·29 .31 .36 
9.6 _ . 44 -·37 -. 33 -.28 -.20 -. 111 -.01 -.02 .02 · 09 .16 .19 .24 
13 ·1 
-." -.49 -.4' -.40 -.34 - .28 _. 22 - .11 -.13 -.'" .02 .'" 
.10 
20.2 -.,s 
-.'2 -.," _.4' _.41 -.37 -·33 _.28 -.25 -.18 -.n - .08 - .03 Lover 28.9 -. 47 - .42 -.43 -. 41 - . 40 -. 40 -. 39 -.38 -.37 -·31 - . ., -.23 - .20 
.urtac 39 ·7 -. 32 -.33 -.34 -. 33 - ·33 -. 33 -.33 -. 36 - · 37 - ·35 -. 33 -.34 -· 31 
49 . 1 -.26 - .26 - .27 -.27 -. 26 -.29 -.28 -. 29 -.29 -. 34 -.36 _. 44 _. 42 
'9.6 
-." -.14 -.15 _.14 -.17 - .20 -. 21 -.22 -.23 -.27 -. 34 
- .42 -. 43 
69.3 -.04 -.03 -.04 - .04 
-.'" -.07 - .07 -.09 -.10 -.20 _. 28 - .33 -. 36 79.6 .07 .07 .06 .06 .04 .02 0 - . 02 -.04 - .11 -.22 _.26 -.29 
M.9 .15 .15 .14 .14 .12 ·09 .07 .03 .01 -.10 _ .22 -. 28 -· 30 









TABLE IV. - CONTINUED 
(e) R, 2,000,000; M, 0. 90 
fl . 0. 10 
L u JPu- I Angle or at.t.aclr: , Go, degreu 














) . 2 
7.0 
































































































































































• • 2J 




.721 .61 . )~ .' 
-0._1 ~.,:c 
- lol! 
-. "6 - .6J -1.20 
- .J' -. 4, -1 .1: 












. -. 6: 
-. 3 - . ~ 
- .0 -.U 














.1.7 .81 .\ .6 . 7] • .61 
· .% 





-. - ·05 
-.1 -.Ol 
-. 0 -.O! 
-.0 - . l! 
Anale of attaelr. a. degnu!'l 
0 0., 1.0 2. 3·: '.0 ) .1 6 .1 10.1 12.1 
.71 .71 .71 ... .6, .61 .)) . )0 .27 
." 
0.11 ~.~ -0 .13 -<>.30 -0,1'1 -<1.61 -<I.n -<1.61 -1.18 -1.29 
-.0) -. ll -.17 -·31 -.46 ·.66 -.88 -.96 -1.21 -1.37 
- .10 
-.1' -.19 - ·30 -."1 - · )3 - ·73 -.92 -1.24 -1·3' 
-.1' -.19 -.2" ··33 -."-3 •• :52 - .67 -.86 -1.22 -1.32 
-.21 -.2:) 
-.29 - ·37 -.16 -.), - .63 -.78 -1.19 -1.29 
- ·29 -· 32 - .36 - .43 -.,. -.)8 -.6) -.7 -1.18 -1.26 
- ·3' -.38 -.k2 -."8 -.), -.62 -.69 - .7" -1.18 -1.23 
-.16 -... -. ,. -·57 - .63 -.68 -.710 -.7 -1.17 -1.11. 
-.'7 -.,. -. 62 · .66 -.68 -.71 -.81 - .8' -1.12 -. ., 
• • )6 - .)6 -. )8 -.62 
-.6' -.68 - .88 -.82 -1.06 -.8' 
•• )6 - .)8 - .)9 -.,. -.:52 
-.'3 -.71 
-." - .83 - .710 
-.21 - .24 -.30 -.28 -.31 
- ·33 -.26 - .22 - .'> - .68 
- .01 - .03 -.01' -.12 - .18 - .23 -.16 - .17 -.27 - .6) 
.08 .08 .0) 0 - .07 
-.1' -.07 - .1' _.24 - .62 
.13 .12 .K ·05 - .03 -.10 -.OJ> -.111 -.22 -.'5 
.06 .13 .18 
·29 ·39 .47 .'3 . )8 .72 .7) 
.. "" .02 .07 . 17 .26 .3'" ." .46 .63 ... 
- .1) 
- .07 - .03 .06 .1' .21 .28 .J' ·)3 .,. 
- .17 - .12 - .09 - .01 .06 .13 .19 . 2:) 
.'" .)l 
-.21. - .19 - .16 
- ·09 - .02 .0' .U .16 ·3' .'3 
- .J( - .26 -.23 -.11 - .10 
-."" .01 .06 .2:) · 32 
-·3' -·31 - .29 - .23 - .17 - .ll - .0) 0 .18 . 2:) 
_.4, 
-. k2 -. '<> _. j4 
··29 -.24 -.19 -.14 .03 .w 
-.)6 -.:52 -.,. 
-.'" -.'<> - .J' -.28 -.2) -.08 - .02 
-.60 - .64 - .61 -.60 -.)) - .16 
-.'" -.27 -.21 -.1' 
- . '1 - .,1 -.)8 - ."8 · .29 -.26 -.26 -.27 - .20 -.11 
-.23 - .12 -. 13 - .16 -. Ul -.20 -.19 -.23 -.20 - .19 
-.02 0 -.02 - .06 -.08 · .w <,. -.13 -.1' -.15 
.09 . '>9 .07 .03 -.01 
-."" -.03 ::~ -.14 -.17 
.1 .1 . ll .06 .01 -.0 -.02 -.15 -.22 
'1 1 0 . 20 
~at1o jP.r- Angle ot a t.t.clr. , a., degreel cent 
,herd .(l.) 0 0., 1.0 2.0 J.O _.0 ).1 6.1 10.1 12.1 
Le ...... 
.... 0 .75 .75 .7) .7' ·73 .70 .67 .62 · )7 
·3' .23 
2.7 0 .06 0.01 -<1.01> .(l .1O .(l.21 .(l.J' -<1."8 -<I.6A -<1 .80 -1.19 -1.)) 
'.1 .01 - .03 -.07 - .ll - .19 -. 28 -.38 - . 119 ::~ -1 .13 -1.21 7·2 
-."" · .08 -.11 -.1' - .23 -.~ -.38 -.16 -1.07 -1.23 10.2 - .11 -.14 - .11 ·.21 - .27 -.J) -.k2 -."8 ::~ -1.~ -1.1S lla.6 - .17 -.20 -. 23 - .26 -· 32 -. 38 _.4, - . '1 -1.00 -1.17 
20.3 -.23 -.26 - .28 
-· 31 -·37 -.42 :: ~ - . )3 ~:~ - .87 -1.13 """"' 29.' - ·33 -.36 -. 38 - .'<> _. 4, -.,. -. )8 -.7' ::; lurtace '<>.1 -.... ) -.1i7 -.... - .)l - .)) - .60 - .61 - .67 -.8) ... . 6 -." - .,7 -. ,. -. 61 - .6) -... -.7) - .75 -· 91 -. '17 60.2 -. :52 
-." - ·'7 - .60 - .63 - .67 - .U - .80 - ·99 _1. 0 69 .6 -.k2 -. ,1 
- ·)3 -.)7 -.62 - .66 -. 70 -.75 - .~ -.6) -.6 80.0 - .0) •. 0) 
- ·07 - .111 -. 22 
-. 3' - . lil -. 16 ::~ -. '7 -. 47 89.) .07 .07 .08 .08 
·09 :~ .01 -."" -." -., ".0 .1_ .1-
." ." ." .1 .12 -. 1 - .'<> 
-.-
1 .1 .10 .1' .22 .26 .36 
.'" 
.,. 
.)8 :~ .n :~ 2.8 - .0) .01 .06 .10 .19 .26 .33 .100 :f, .64 U -. ll -.07 · .02 .01 
·09 .16 .23 ·29 . . )k .62 6.7 -.13 - .10 ·.06 - .03 .04 -:~ .17 .22 :~ .16 : ~ 8.9 - .16 -.13 -·09 -.01 0 .ll .17 Lo_, 1'.8 - .2) -.21 - .18 - .16 -.w 0 .06 :ii :~ :~ lurta.e 19·1 -. 27 -.210 - .22 - .20 - .15 - .10 ·.06 -.01 .04 .21 29·9 -.37 -.36 - .33 -· 31 - .27 - .23 ::~ -.14 ::~ -:~ - :~ 39·9 -. 117 _.46 - . 1i3 - .lil - .37 - ·33 -. 24 " .0 - .62 - .61 ::~ _.,7 -·)3 -."8 -.43 -.38 -.J' - .17 ".6 -.,. .. ,. ::; •. )0 -.Ia, -.100 - ·3 ~:~ ·.18 · .1 70 .2 












I), 0. 60 
.7< 1 .1< 1 .701 .701 .681 .6)1 .601 .))1 .)~ .291 .17 
0.04 ~. ,4 ~.12 ~ . 2O ~ . 39 ~.60 -0.81 ~. g/l -1. -1.28 -0.981 
o -.(,7 _.14 - .21 -.)1 -.~ - .80 -.99 -1 .07 -1.33 - .93 
-.05 -.U -.1.6 -. 21 -. 32 _.w. -.611 - .87 - . -1.28 - .93 
- .10 - .1' -.20 - .25 - .35 - .1a6 -.60 - .83 - . -1.26 - . ~ 
- .20 - .2' - .29 -. 33 -.k<: - .51 -. 61 -· 75 - ·9 -1.21 - .91 
-.28 -. )2 - .)6 -.~ - ."9 - .57 -.6l. -.12 - ·90 -1.1.8 -.87 
- .35 -.110 -.b3 -.117 -.'5 -.63 - .70 - .76 -. 90 -1.11. -.83 
-.-) -.)0 -.)3 - .)6 -.63 - .69 -.n -.83 . -. '17 ·.7' 
- .'9 -. " - .)6 - .,. -.62 -.,. -." -.81 - .72 -.67 -.66: 
- .43 - ."9 -."9 - .110 -. '-0 -.3" -.24 -.46 _. b..I. -.59 -.6c! 
-.13 - .13 -.U -.15 - .20 -.2), -.18 -.36 -.32 -.54 -.58: 
-.03 - .02 0 -.02 -.08 -.12 -. 13 -.25 .25 - .'1 -."; 
.07 .08 .10 .07 .03 -.Qli -.08 -.1' -. 17 - .1;8 - .!12 
2.2 -. 10 -. aIi .03 .08 
"I" 
.36 .k2 .108 .63 .68 
4.1 - .19 _.11i - . 08 -.03 .m .15 .23 
·30 ·3) ·)3 .,. 
6.8 - .23 - .19 -.14 - .10 -.02 .06 .13 .20 . 2:) . '3 .'9 
9.L -.):) _.26 -.21 -.1.8 - .10 -.02 .0) .ll .17 
.3' .42 
1M -.36 -.33 -· 29 -.26 - .18 -.U - .0) .01 .06 .Z' . 31 
Is~~ 1 ~ : ~ ::;:; ::~ ::~ ::~ -.26 -.19 - .13 - .07 - .03 .1, .21 
-·37 - . ~ -.2" - .Ul - .15 .01 .07 
39.1 -.62 -.60 -.)6 -· )3 - .-, - .38 - .31 -.26 - .2" -.10 - . 0) 
"'9." -.60 -.62 - . 57 -. 511 - ."8 - .16 - ."3 -.38 -. 37 -.23 -.19 
59.3 -." -. "1 - . bl - .b7 -.'<> -.}6 -.3' -·30 - ·32 -.2:) ·. 22 
69 .4 -.12 _.11. -.16 -.11 
-.21 - .~ · .27 -.20 -.2:) -.2" -. 26 












TABLE IV. - CONTINUED 
(e) Concluded 
'I. 0.60 
rJ. 0 .90 ~&tl0 ::~; AllF.le ot .t.~~ ~g~'~''-,--r'--r-~ 
chord ..()., 0 0., 1.0 2.0 3. 4.0 ' ,I 6.1 10. 1 12.1 lJ!adtr. 
.... 0 .f,6 .67 .69 .69 .69 .67 .64 .59 ., . 34 .26 
1.7 . ,' -0 .03 -0.11 -0.20 -0.39 ~.62 ~.~ ~.99 -l. H ~. 97 ~ . '7 10.1 -. )6 -. U -.18 -.2' -. 38 -.52 -·73 -. 93 -~:~ -.89 _.~ ~:; :: i~ ::~~ ::~ ::~ ::~ ::~ ::~ ::: ::~ ::~ ::~ 13.7 -·29 -. 34 -. 38 -. 43 -. 52 -.61 -. 6<} -. 84 -.9' -.77 -.'3 19·1 -. 3' -.40 _.44 -.49 -.57 -.66 -. 73 -.83 - .90 -.73 -. ,. 
Upper ~:E : :~~ :~ ::~~ ::~ ::~~ ::~ ::~~ ::~~ ::~ ::~ ::~ aurfae 49 .6 -.", -. "" -. '1 -.~ -.62 -.49 -.56 -.43 _.4 -.'3 -.46 :W.4 - .45 _.4A -.4) - .38 -.27 -.'.! -.32 -.31 -.32 -. "1 -.4 ~:r -:~ -:g~ -:~ -:~ -:~ ::;~ ::~ ::~? ::~ :::i ::~ ~:f :i~ : i~ : i~ : i~ :~ :~ :~ :: ,~~ ::~ ::~ :::~ 
1.6 -.08 -.,;1 .")7 . 13 .~ .3~ .103 ."9 .53 .6'5 . ~ 
'.3 -.21 -.16 -. )9 -m .06 .1' .22 .29 .3 .50 . , ~:~ ::~ ::~ ::~ ::~ ~.10 -:~ :~ :~ :f : ~ :~ ~~ :2 ::~ ::~ ::~ ::~ ::~ ::~ ::~; _:~ _:~ :~ :~ Lowl'r 29·3 -· '3 -.51, -.47 _. 4, - . 37 -.32 -.26 -.21 -.!? -.()II .01 
.ur1'ac ,~:~ ::;t ::~ ::~ ::;~ ::~; ::~~ ::~ ::~ ::43 ::~ ::~ 












-0., 0 0.' 
.68 
·69 .69 
1.7 ·,)5 ~.)3 -0.12 
3.8 -.06 -.12 
-.19 
6·9 -.1, -.2<. 
-· 25 9.4 - .21 
-.2' -·31 1~.9 
-· 31 -. 36 -. 41 
19.1 -.41 
-." -.48 29·9 
-.'3 -.'9 -.62 38.7 
-·'3 - · 57 -.,s 49.6 -.," -.53 - .50 
,s.8 
-.10 -. U -.U 69 .8 -.02 
-.01 0 
79.2 
.07 .08 .oe 
93.7 .20 .19 .20 
1.1 - .07 .01 .10 
'.6 -.23 -.19 -.U 6.1 -. 26 -.22 
-. 16 
1t~ -.32 -.28 -.23 -.42 -.38 
-·33 19·3 -.," _. 46 -.42 
28.6 -.'9 -.58 -.54 
39.0 
-." -.57 -." 48.7 -.43 -.51 -.,. 
'9.2 -.10 -.U -.10 
68.9 -.0" -.03 
-. " 79·7 .08 .07 .06 
89.3 .16 .16 .15 9'<., .20 .2C .20 
Per- Angle of at.tack, 0., d~lP"et'a ~ .. t10 cent 
'hard -0., 0 ., 1.0 2.0 3.0 4 .• 
'.1 6.1 10 .1 
t.~! .. 
.64 .6, .66 .66 .66 .64 .62 .,s 
.'" . 38 1.8 .01 -0."1 -o.l~ ..().23 -o.ln -0.62 -0.87 -1.00 
-1. 7 
-0." 4.2 -.13 -. 19 
-.2' -. )1 
-." -.'9 -.80 -.9£ -1.05 -.'8 6.6 -.20 
-.2' -. }:l -.36 -. 41 -. '9 -.110 
-·93 - 1.-11 -. '8 9·3 -·29 -. 34 
- ·39 - . 1.13 
-. '3 -.63 -.13 
-.92 -.98 -.1&7 14 .9 
-." -. '8 -· '3 -.~ - .~ -·13 -.80 -.87 
-· 90 -. 41 19.2 -.," 
-." -. ,s -. 61 - .68 -. 70 -·13 -.8' -.88 _.4' \Jpp<r 29. 4 -.'3 -.58 -.60 -.60 - .62 -.68 -.61 
-.'" -." -.42 ,urf.., 38 .9 
-." -. '8 -.," -. ,. 
-.'1 -·39 -.J!> 
-. 3' -· 39 -· 39 
'9.4 -. lD 
- ·09 - .09 -.08 
-.07 -.08 -.lD 
-.1" -.1' -. 34 69., 0 .01 .02 .03 .01 - .')3 
- .07 - .09 
-·33 79.1 .08 
·09 . lD .10 .U .01 . )3 
-.03 - .06 
-·32 89.8 
--- --- --- --- --- --- --- --- --- ---
1.4 -.U -.0" .04 . lD .22 .23 . 38 
." .41 .," U -.21 -.22 -.16 -.U .01 .06 .13 .19 .23 . 31 6 .• 
-. 32 - .21 -. 22 
-.19 -.09 -.02 .", .10 .14 
·29 9.6 -.40 -. 36 -. )1 
-.28 - .20 _.11i 
-.08 
-.03 .01 .15 13·7 -.,. - .49 _.4, 
-. 42 
-· 3' -·29 -.23 -.18 -.14 .01 20.2 -. '9 -. 58 
-.'" -.,1 _.4, -.40 - .34 - . 30 -.21 -. 12 L/.J\I'I!'r 2e.9 -.~ -.,s 
-." -." -.," -.'8 -.>0( -.43 _.bl -.21 
aurfac 39.7 _.4, -."9 -.47 -. li7 - • .lr.1 -.," 
-. '1 -. 49 -. ," -. 37 49.1 
-.1' -.12 -.13 -.20 -· 31 -.40 _.41 _.42 
-. 41 -. 45 59.6 -.U -.U - .12 -.U -. U -.10 -.09 
-. 13 - .23 -. 41 69.3 0 -.01 -.02 -.02 -.04 - .06 -.'7 -. 10 
-·09 -.2' 79.6 .10 .><) .08 .07 . :~, .03 ,,)1 
-.03 -.04 - .22 88.9 .17 .17 .16 .14 .12 .10 . ,7 
.03 0 -. 23 91<.6 .21 .20 .20 .18 .16 .13 . '><} .04 .01 -. 2' 
Angle of attack, a , degru • 
1.0 2.0 3·· '.0 5.1 6.1 10.1 12.1 
.69 .68 
.6' .61 . ~ .52 . 34 .28 
~.21 ~.41 -0 .64 -0 .8'7 
-0·99 -1.05 -0 .66 -0.47 
-.2' _. 4 -. 55 -.79 -. 96 -1.04 -. 58 -. 46 
- .)1 
-.43 
-.'" -.69 -·90 -.98 -. 58 -.41 
-. 36 -.111 
-. '7 -.68 -.88 -.96 
-.'7 -. 46 
-.'" -. 54 -. 64 - .71 -.87 ::~ -." -. 46 -.52 -.60 -.69 - .76 -.84 
-· '3 
-." 
-.66 -.67 - .67 - .72 -.78 -.'9 -.48 -.43 
-.'9 -.67 -.66 -.58 -.45 -.41 -.03 -.42 
-.4',' 
--35 
-· 3' -· 32 -.29 -. }:l -.40 _. 42 
- .13 - .12 -. 16 -. 18 
-.19 -. 21 -.37 _.41 0 
-.03 -.07 -.12 -. 14 
-. 3' -. 40 
.>1' .00 .:>6 .11 -.05 -.08 -.34 
-· 39 
.19 .18 .1, .10 .03 -.02 
- · 31 
-· 37 
.16 
·29 · 39 .47 .,. .~ .6, .67 
-.07 .04 .12 .19 
·25 ·29 
." .108 
-.ll -.02 .:>6 .13 .19 .23 
· 37 .42 
-.19 -.11 
-.03 .03 
·09 .13 .21 .32 
-·30 -.22 -.15 
- ·09 -.04 
.1' .20 
-. 38 
- · 31 -. 26 -.20 -.15 -.U .03 .>8 
-.n 
-."5 -. 40 
-· 3' -· 30 -. 28 -.111 
- ·09 
-. 56 
-." -. ,. -. 48 -.43 -.112 -·29 -. 25 
-·50 -.48 - . 49 
-.'" -·51 -.~ _.44 -. "2 
-.16 
-.25 -. 36 -·37 -.113 
-."7 -.48 -.49 -·~3 -.", -.", - .06 -.10 -.U _.41 
-."9 
. 05 .03 .01 0 
-.0' -.06 -.19 -. 38 
.14 .12 
·09 .06 .01 -.02 - .22 -.28 









































TABLE IV. - CONTINUED 
(f) R, 2 , 000 , 000; M, 0 . 92 
'I. 0 .10 
~atlo ,,- Angle of attac:t, a, deg:reea 
.nt 
ho'" 0.' 0 0 .' 1.0 2.0 3.0 '.0 '.0 6.1 8.1 10 .1 
,,-
~at1o cent. 
chord 0., 0 0.' 
Le..u~ 0 .79 .80 . 80 .80 .80 .79 .n .... ·7' .71 .63 .% ~::; .. 0 
.7' .76 .76 
1.4 0.22 0.17 0 .13 0.08 -0 .02 -0 .13 -0.24 ·0·35 -0.41 -0.7'" -0·93 2.2 .14 
·09 .~ .01 -.09 -.19 - . )0 -.42 -.% 
-·79 - ·99 
' .2 ·07 .04 .01 -.02 - ·09 -.16 -.23 - ·30 
-·39 -.611 -.87 7.0 . 03 0 -.03 - .06 - . 12 - .17 -.23 - ·30 
- · 37 -.60 -.88 
I .... '} 
-·09 -.12 - . 14 - .16 - .21 -. ., -.30 -.), 
-·39 - .'9 - .~ 20.1 -.U - .17 -.18 -. 20 -. ., 
- ·29 -.33 -.37 -.41 - . ... 9 
-. '7 
Upper 29.6 - .23 -.26 - .27 -.29 
-·33 - .)6 - .40 - .43 -.41 -., .. - .61 
sur!ac:e 40.0 
- · 33 -.)6 -· 37 -·39 - .42 -.46 -.49 -.,. 
-." -.62 -.69 49.' - .43 - . 46 - . 111 - . <9 -.,. 
-." -.'9 -.61 -,61. -.UJ - .~ 60.0 - .48 
-.'1 -.,. _.,Ii -.,s -. 61 - .64 -.67 -.10 -.78 - .83 
69.7 
- .'3 - .% -. ,s - .'9 -.63 -.66 - .69 
- ·72 -.74 - .80 -.86 80.0 - . )2 - . )6 -.39 - . 44 -.46 -.,1 - .% - .61 -.6, 
- .7' - .8' 8M -.03 - .03 - .03 -.03 -.03 - .~ -·09 - ·13 -.23 
-.3' -.42 ~.o .~ .06 .06 .~ .~ .03 -.01 -. 06 -.17 
-.29 -.)8 
2·7 0.08 0.02 -0.0) 
,.1 .0) -.02 -.~ 
7 .2 -.02 
-.07 -.10 
10.2 - .08 - .13 - . 16 
14.6 
- .1' - .19 - .21 
20.3 _.21 _.211 
- ·27 Upper 29.' - . )1 -.3' -.)6 
.urfac 40.1 - . 42 _.4, - . /01 
'9.6 -.,. 
-." - .'7 60.2 -.,s -.62 -.63 
69.6 
-." -.% -.,s 80.0 -.11 -. ., 
-.29 
89.' -07 .06 .~ 
~.O .14 .14 .l4 
·9 .ll .17 .22 .27 .)6 .44 
." ·'7 .63 .72 .79 2·9 .~ .10 .13 .17 .24 
· 30 .)6 .n .41 .% .6' 
'.3 -.03 .01 .~ .08 .14 .20 .27 .)2 .37 .46 
." 7.7 -.06 - .03 0 .03 .08 
·13 .18 .23 .28 . )6 . 44 
14.9 
-." - .12 -. 10 -. 07 - .03 .02 .06 · .10 .14 .22 . )0 19.2 - .18 -.1' - .13 - .ll - .07 -.03 .01 .~ 
·09 .17 .24 Lo""r 29 ·9 -.27 -. ., -.2) -. 22 -.18 - .14 -.10 -.07 .03 .04 .11 surface 39.6 -.)6 
- .3' - . )2 -. 30 -.27 -.24 -.20 - .17 
- ·13 - .07 0 ~.O - .~ -.48 - . 47 _.Ii, - .42 -.)8 
-·3' -.31 
'''''1 '9.6 -." -·'3 - .~)l - . 49 - .46 -.42 - . )8 -·3' -.)0 -.23 - .17 79 ·3 - · 37 -.)6 · · 34 -·3' -·29 -.28 -.26 - .24 -.2.1 -.19 - .15 90·1 - .02 - .02 -.03 -.04 -.~ -.06 -.07 - ·09 - . 1.: -.111 - .15 910.'" .06 .06 .~ .04 .03 .01 -.01 - .04 .. 061-.13 -.17 
1.1 .11 .18 .23 
2.8 -. 02 .04 .08 
U - .10 -.~ -.01 
6.7 -.12 - .08 - .04 
B.9 - . 1' -.11 -.08 
1'.8 -,2) -.19 -.17 
..... r 19·1 -.27 -.24 -.21 
.urtac 29.9 -.37 
-.3' - .)2 
39·9 -.46 -.113 -.111 
~.O -.60 -.,s -.% 
'9.6 
-.6' -.63 - .61 
10.2 -.'9 
-.'7 - .% 
79.' - ·3) -.31 -.27 
89.9 .06 .06 .07 
94 ., .l4 .14 .13 
'I , 0. 40 
• r_ Arlgle or & t. tack Q. de ... 
:.ocat10 .nt 
-0., '.0 6.1 8. 1 he'" 0 0.' 1.0 2.0 3.0 '.0 10 .1 ~at1o 
Per-
cent 
-0 .' chord 0 0.' 
t.eadt.f18 0 .71 .72 ·72 .71 .70 .62 .63 .,s .'3 .42 .)1 .... 
I.eadl", 0 .70 .70 ·70 . ... 
1.J 0 . 10 0.03 -0.011 -0.10 
-0 ." -0.il2 -0.'7 -0.69 -0 .79 -0.96 ~1.09 ... 0.06 -0 .03 -0.10 
2.6 .03 -.04 -·09 -.1' -.27 - .41 -.'9 -.81 -·90 -1.06 ~1.1B 2.3 .02 - .06 - .12 
'.9 - .03 -.08 - . 13 - . 17 -.27 -.37 -.48 -.66 -.8, -1.02 -1.15 
7.0 - .09 - .14 _.18 - .21 -·30 -·39 -.48 - .60 -.79 - · 99 ~1.13 
9·2 -.1' - .20 -. 23 -.26 - . 34 -.42 -.50 - .,s -·73 -.97 _1.10 
14 . 4 -.23 -.27 -.)0 - · 33 -.40 - .47 
-." -.61 -.70 - .96 ~1.10 
tIp".r 19 .6 - . )0 - ·34 -·37 - · 39 _.1., - . ,2 -.,s - .6' - .11 - . ~ _1.10 
surface 29 ·' -.40 _.44 - .47 - .'9 _ . ,4 -.'9 -.6' - .10 -.7' -.92 _1.10 39.9 -.,. 
-." -.,s - .60 -. 6/0 -.68 -·70 -·n -.81 -·92 -1.Cf7 
' .6 - .04 -.10 - . l1i 
,.8 - .08 -.111 -.18 
9.9 -.18 - .2) -.27 
14 .1 -.26 -.31 




- · '7 
-." 49.4 -.61 -.,s - .,s 
-." -.,s -.62 -.~ -.s, - .89 - ·92 -I.en 
'9·9 
-." -." -.% -.% -.'7 - .,s - .60 -.78 -.87 -.6> -·99 69.3 -.46 - . 40 -.39 - ·39 -.3' - · 37 - . 40 - .27 
-." -.39 -.10 8O.n -.12 - .16 - .19 -.22 - .22 -.28 - . )2 -.11 -.22 -.33 -.3< 
59 ·7 -.,1 
-." -·37 
69 ·' - .20 -.20 -.21 
19.6 -.10 
-·09 -.ll 
89.2 - .02 0 -.02 
89 .3 .~ 0 - .03 - .08 -.11 -.20 -.26 _. 12 -.13 -.34 - . 31 
94.9 .10 .07 .04 0 - .~ -.1' _.22 -.ll -.10 - · 33 - . )0 2.2 -.10 -.02 .04 
b.l -.19 -.12 -.07 
1.0 0 .08 .l4 .20 .30 .29 . '7 .'3 .,s .66 .71 
2.' -·09 -.02 .03 .08 .18 .26 .3' .40 .46 .5' .62 






- .'3 -.17 - .13 
9 .' -.3e -. ., -.21 
1,., -.)6 -.)2 
-.29 
7.0 -.20 -.15 _ .11 - .m 0 .07 . 14 .19 . ., .34 .42 
9.8 -.26 -.21 _.18 - .14 -.07 - .01 .06 .11 .16 .26 
·33 
1'.0 - · 31 - .27 -. ., - .21 -.1' -.10 -.04 .01 .06 
." .23 
19·3 _.11.4 -.39 -.)6 
a=~J ~:~ _·51 -.41 _.1., 
-.'7 -.,s -.'7 
lover 19 ·0 -.)6 - .33 - · 30 - ·27 -.21 -.16 - . 10 -.06 -.01 .08 . 16 49.4 
-." -.'7 - .,s 
urface 29.6 -.46 - .43 - .41 -.)8 -· 33 -·29 -.211 -.19 -.1' -.07 .01 
39·2 
-·'7 -.,/0 -.,. - . '9 -.... -.40 -.3' - · 31 -.27 -.19 -.11 
'9.3 
-.3' _. 42 -.'3 
69. ' _.18 - .21 - .24 
'9.9 -.60 - .62 _.6, -.63 - .60 - .,7 -.'3 - . '9 _.4' -.3' -. ., 
'9·3 -.,s -. % -.'9 -.61 -.61 -.60 _.,4 _.48 - .44 -.)2 - .26 
79 ·2 - . 10 -.11 _. 12 
89.6 -.02 -.02 - .03 
69.8 -.40 -.42 _.'2 
-.'7 - ·33 - .21 _.1' - .19 _.22 -.28 -.27 
19 · 1 - .21 -.19 _. ll - .08 -.0) -.06 -.09 -.12 -.12 - .21 - .21 
~n -:~ 0.06 :'il, :~ ; :~ I ::~~ ::~ ::~ ::~ : : ~ - . 19 
-."" 
f1 , 0 .20 
Angle of att&e.k , Q., degrees 
1.0 2.0 3·0 '.0 '.0 6.1 8.1 10.1 
.7' .7' .72 ·69 .6' . '9 ·'9 .39 
-0 .07 -0.1.8 -0.30 
-0.'3 -o.,s -0·73 -0 .94 -1.10 
-·09 -.11 -.26 - . 34 _.4.1., -.,s - .8, 
-1.'" 
-.13 - .20 
-.27 - . 311 - . 42 
-.'3 - .80 -.99 
- .18 -. ., - . )2 -.)8 
-.4' -.'1 - .78 -.9' 
-211 - . )0 
- ·3' -.41 -./01 - ·'3 -.71 -.9' 
-.>') - · 311 
-·39 _.4b -.49 
-." -.61 -.84 
-.)8 - .42 - .46 - .50 
-." -.,s -.67 -.72 
-./09 
- ·'3 -.% -.60 -.64 -.67 -.7' -.80 
- .,s - .62 
-.6' -.68 - ·72 -.1/0 -.80 -.87 
-.6' - .67 - .69 -.73 -·n -.84 -.90 -.94 
-.'9 - .63 - .66 
- .69 -.73 - .86 -.94 
-.99 
-·35 -.411 - .'1 - .60 -.66 -.33 - . 45 -.,. 
.03 .03 -.~ -.111 - .23 -. ., -.40 -.46 ' 
.l4 




.,. .,s .63 .71 .76 
. 12 .20 .27 
·3' .40 .46 
." .63 
.03 .10 .17 .2b .30 
.3'  ., .'3 
-.01 .~ .12 .18 .23 .28 .37 .46 
-.~ .01 
·07 .12 .18 .22 ·32 .40 
-.114 
-·09 -.04 -.02 .06 .11 .20 .27 
-.19 -,14 
- ·09 -.011 0 .04 .12 .21 
- .)0 - . 26 -.22 -.17 -.13 
- ·09 -.02 .06 
-.39 - . )6 -.)2 - .28 -.211 -.21 -.1) 
-.06 
-." -.,. - .48 -.114 -.40 -·3' - .28 -.20 
-.'9 
-." -.,1 -.46 -.42 -.38 - . )0 -.2) 
-." -.,1 -.41 - . 42 -.)8 -.3' - ·29 -.2) 
-.24 -.13 -.10 - . 10 - . 12 -.16 - .18 - . 18 
.06 .06 .06 .04 .02 -.08 -.14 - .16 
.13 .13 .12 .11 .08 -.06 _.1 -.1 
f1, 0 . 60 
Angle of attack Q degrees 
1.0 2.0 3.0 '.0 '.0 6 .1 8.1 10,1 
.70 .69 .66 .62 .,s . ,b .44 .33 
-0.17 -0 . )4 -0.,11 -0.12 -0 .8, -0.93 -1.08 _1.18 
-,18 - .)2 -.~ 
-·72 -·90 -·99 -1.1) _1.210 
-.19 
- ·29 -. 40 - .% -.78 -.90 -1.01 -1.20 
-.22 -.)2 - .42 
-·'3 -.7' -.87 -1·05 -1.11 
-·31 
- ·39 - . 47 - .% -.67 -.83 -1 .01 -1.14 
-.38 - .46 
- ·'3 - .60 -.67 -.83 -1.01 -1.11 
-." _. '2 - .'9 -.66 -,71 - . 8/0 - .99 -1.09 
-.5' -.60 -.64 -.71 -.79 - .135 -.9' -1.04 
-·'3 -.'3 -·57 -.46 -.n -.-91 -.67 -.71 
-·3' -.)2 -·30 -.;0 -.69 -.66 -.,s -.10 
-.21 -.22 -. 24 _.211 -.52 -.'4 
- ·'3 -.6' 
-.12 - . 14 -.19 -.21 - . 46 -.49 - . '1 -.60 
-.04 - .07 -.13 -.16 
- · 37 _. 42 -.47 
-." 
·09 .19 .27 
·3' .n .'7 
." .61 
-.03 .07 .l4 .22 .28 
·33 .42 .~ 
-.09 -.01 .06 .13 .19 .24 ·33 .4l 
-.17 
-·09 -.03 .04 .10 .15 . ., .33 
-. ., 
- .18 - . 12 -.~ 0 . ~ .l4 .22 
-.33 -.26 -.20 - . 14 
- ·09 -.04 .04 .12 
-.42 
- · 37 -.)2 - .27 - .22 -.18 -.10 -.02 
- .54 - . 48 - . 43 
- · 37 -.33 -·29 _.21 -.14 
-.60 -.62 - .'9 -.,. - .48 
-." -.36 -.29 
-.'7 -.59 - .% -.48 -·37 -.37 -.37 -.)0 
- .26 -.23 -.24 -.28 -.24 -.23 
-·33 -.31 
-.1) -.11 - .16 -.20 -.08 - . 10 - .26 _.24 












TABLE IV. - CONTINUED 
(f) Concluded 
'l .. 0.80 If. 0 .90 
Angl@ of attack , Q , degrt'@11 
~&tlorj ~f' ,t 
Per- Aru:t1~ of attack a. de 
'''hord ~( .5 .0 I 3. 1 4. 1 5. 1 F . l I .. 1 110. 1 
























29 . 3 
39.5 





0.06 -<' . 1) - . 10 - i.l1 .r.34 -(\.~3 -' .76 -':l.-39 -0.97 -1.11 -1.19 
- . ;" -. 11 - . . ~2 -.34 - . 46 - .6: -.'\3 - .94.: . 11 -1.18 
-.13 -.19 -.23 - .,'1 -.31 _.4';' - -.7~ - .89 -1.,)6 -1.110 
-.1~ -.24 - .21' -.3' - . 41 -.50 - . 59 -.16 -.88 -1. -1.12 
-.28 -.34 -.37 -.41 -.49 -.'7 - .65 -.1' - .86 -1.0:> -1.01 
- · 3' -. 40 -.44 -.41 -.55 -.62 - .69 -.16 - . 'l<> -.'>': -1.02 
- . 41 -.~~ -.55 . ~ - .63 -.66 - .1r - ·12 - .83 - .93 _.'4 
- .59 - .63 - .63 - .58 - .58 -.64 - .Iie -.61 -.18 -.7' - .11 
-.60 -.59 - .51' -·.7 - . 49 - .50 -.53 -.39 -.55 -.'" -.59 
-.51 -.54 -.45 -.38 -.2B -.32 -. ,6 -.3< - . 43 -.3': -." 
-.21 - . 16 -.l~ -.15 -.1' -.21 - . ~Q, - •. >, - .28 - . .-'9 -.46 
.nl .M .M -.m - .~ -.~ -.'9 -.~l - .21 -. 43 
. ll .11 .12 .10 . 04 .01 -.01' -.16 -.16 _ .. '4 _.4' 
.1'5 . 1" . 16 .14 .08 ." - j -.14 - .13 - .. ~ _. 3" 
-.09 .01 
.'1 .13 .24 .J) .41 .47 .52 .5< .63 
- . 22 -.14 -.10 -.04 .05 .13 .21 
·21 .32 .40 .41 
- .26 -.19 
-.1' -.'l9 0 .01 .14 .z-l .25 .ll .4l 
- . 32 - .21 - .23 _ . l~ -.10 -.(14 .03 
·09 .13 .22 .30 
_.1.r) 
-.35 -.31 - .28 -.20 -.14 
.03 . 11 .19 
- .49 - .44 - . 40 - .36 
-.29 - .23 -.17 - . L. - .01 0 .08 
- · 55 -.50 -.48 -.4' - . 39 -.34 - .. '9 - .. '4 -.20 -.13 - .06 
-.63 -.62 - .60 - .57 -.50 -. 45 - . 39 -.34 -.30 -.26 -.19 
-.58 -.60 - .64 -.66 -.62 - .59 -.54 
- ·50 -.45 -.43 -.36 
- . 42 -.57 -.59 - .60 -.6v - .63 
-." -.46 -.43 .,47 -.41 
- .08 -.11 -.23 -.4r) -.46 
- ·50 -·N -.41 -.43 -.4.4 
.N, 
.'" .03 . 0:> - . 01 . 04 -.'9 - . )0 -.35 -.t.1 _.4') 
.13 .Il .12 .10 .'YT .06 .04 - .10 - .lQ - . 40 
[.Ocatlo cent 
chord .5 0.5 1.0 
~::!r~ 0 .68 .69 .69 .69 
1.1 o. J6 - .03 -0.10 -0.18 
3.8 - .", -.12 _.IF· - .23 
6 .9 -.14 -.20 -. 24 -.29 
9 .4 -.20 -.26 - · 30 -.34 
14 .9 - .31 -.36 - .40 -.43 
19.1 
-.39 - . 44 -.41 - .50 
\Jpp<r 
"9 .9 -."'4 -.59 - . 6;' -.64 
surface J8 .1 -.51 -.51 - .51 -.58 
49.6 - .55 - .56 _. ;4 -.41 
,s.' - .32 -.29 - .26 -.23 
69.~ -.10 - .08 - .06 -.01 
19.2 .04 .05 ·05 ."5 
93.1 .16 .16 .16 .15 
1.1 -.08 .03 .10 .16 
4.6 - .!n -.16 -.11 -.01 
6 .1 -.21 - . 20 - .16 -. 11 
9 .4 -.13 - .27 -.23 - . 19 
14.0 -.43 -.37 -.,4 - · 30 
Lover 19.3 -.')2 - . 46 - . 42 - . J8 2f.6 -.61 - .51 - .54 -. 51 
surface 39 .0 -.,e - .57 - .51 - .59 
48.7 - .55 - .51 -.56 - .55 
59.2 -.24 -.29 -.33 - .31 
6I!.9 
-. " -. 08 -.12 -. 15 19 .1 .01 .05 .,\4 .01 
89.3 .14 .14 .13 .12 
94 .5 .11 .11 .16 .15 
- ._-
95 
Per- Anl:le of at.tack Q degrees 
~cat10 cent 
(I . ~ 0 0 .... 1.0 c. 3. 4. .0 6.1 8.1 10. 1 chc,rd 
t..""ln€ 
.64 .66 .61 .61 .61 edp:e .61' .6) .60 .56 . 4" .)9 
l.~ 
'.' 
-0.06 -0.13 - O.?O -0.35 -0.53 -0 .16 -0 .90 -e .9' - loll .0.92 
Io.? 
-.11 - . 18 - .23 - .2' - . 40 -.53 
- ·69 - .86 -.96 -1.10 - .19 6.6 
-. 19 -. 25 -.'9 - . JJ - .4) 
-·53 -.65 ~:8l -.Q3 - 1.07 -.~~' 9· J -. J3 - . 31 - .1t0 -.49 -.,s -.66 -.91 -1.04 - . 7~ 
14.9 -.4) -.48 -.51 - .54 -.61 -.6!' -.710 -. -~ -.'37 -1.00 
-·13 19.2 
-.51 -.56 - .58 -.60 -.66 - .66 - .61 -. 16 -.J5 
-.9' - .10 
t!p~r 29.4 -.,s -. 60 -.60 -.59 -.6< - .64 -.62 - .51 -.60 -.10 -.62 
aurt'act' J8 .9 - .53 - .54 -.55 -.~ -.49 - . 41 - .31 - .J8 _ . 1.11. -. 55 -.55 
'9.4 -.1(' - .09 -.0- -. - .08 -.1; 
-." -. li' -.2i' -. 36 -.43 c9 .5 .01 .01 . ,"\'2 
. '1 -.')'3 -.07 -. 12 -.~ -. "'9 -.1.8 
79.1 ."l9 . 09 .'9 . ,-' . q .04 -.:)1 
- .·'7 -.1 ~ - . 31 
89 .' 
." .15 .14 .14 .13 .19 ,,\4 - .03 -.C'- - ·11 - . 34 
1.4 
-. .j.' -.02 . '4 . le .21 
·3' . 31 .42 .4f .5" .51 4.4 
- .21 -.20 _.1' - . le - . '1,' .06 .12 . l~ .Q . 36 
6.4 
- . J2 - .26 -.L'o' .. 11 -.l9 .04 .l~ .14 .21 . . ~!; 
9.6 _.1.) _.)4 - . 31 - .• 1 - . 20 -.11. - . '1: -.03 . )1 .Of 
.1' 13.1 -.00,3 _.4' -·1.15 - .41 -.35 -.29 -.23 -.18 -.14 - .Of 0 
Lover 20.2 -.63 - .58 - .55 -.52 -.46 - . 41 -.36 -.31 - .'1 - .22 _. 111 28.9 -.61 - .60 - .59 
-·51 -.54 -.')1 -.41 _.4l1 -... :, -.3f 
-·31 aW"fll.c )9 .1 
- .... 4 -.53 -.'52 -.53 -.54 -.57 -.5~ - .53 
-.'1 - . 4Q -.4J 49.1 -.28 
-.J!' - . 411 -.49 -.50 -.49 - . ' 9 -. -.6' 
-.'4 59 .6 -.01 - .09 - . 12 -.16 -.~;. -.28 -.39 -. 5;- - .61 - .51 
69. J .03 .01 .01 -.01 -.OC - .02 _.')1. -. 0': -.19 -.5:> - . 49 
19 .6 .10 .09 .09 .08 .06 .06 .04 . ll -.07 _.311 
'l8.9 .15 .15 .14 
·13 .12 .10 .06 . '2 -.03 -.1'1 
94.6 .1': .11 .16 .15 .14 .11 
.' 1 
." -.11 - .05 -,,'J 
2 .0 3.0 4.0 
.68 .66 .63 
-0.35 -0. 54 -0.11 
- . 35 -. 49 -.61 
- .39 - .49 -.61 
-.43 -.52 -.61 
- .51 
-· 59 - .61 
- .51 - . 65 -.11 
- .66 - .63 - .61 
- .62 - .62 -.53 
_ . 41 
-. 3f -.32 
_ .22 - . 24 - .22 
-.05 -. 12 -.13 
.06 -.01 -.05 
.15 . le .03 
.21 .3~ .45 
.02 .10 .17 
-.03 .05 .11 
-.12 - .05 • ex' 
- .23 -. 16 - . 11 
-.32 -. 21 -.21 
-.47 -.42 -.31 
- .60 - .55 -.50 
- . ,4 - .51 - .62 
- .49 - .53 -.56 
-.17 - .19 -.26 
.01 .02 -.01 
.11 .10 .06 
.14 . 12 .06 
ees 
5.0 6.1 8 .1 10 . 1 
. 59 
.'5 .46 . 31 
-0.89 -0.96 -1.09 -1.01 
- . 85 -. 96 -1.11 -1.03 
- .80 
-. 90 -1.06 - 1 .02 
- .19 -. 89 -1.04 - ·99 
- .11 - .86 -.99 - .87 
-. 15 - .84 - .91 -.18 
-.61 - .14 -. 83 - .65 
-. 40 
-. 52 -. 65 - .59 
- .28 - .41 - .51 - .54 
- .21 
- .33 -. 49 - .49 
- . 17 -.21 -. 39 - .45 
-.12 -. 20 - .28 -.41 
-.05 -. 09 -. 13 - . 35 
.51 .55 .60 .64 
.23 .28 .35 .43 
. 11 .'2 .29 . ,1 
.01 .12 . 19 .21 
- .05 -.01 .06 .14 
- . 16 - . 12 -.05 .'>2 
- . 32 - .28 - .22 -.l5 
- .46 _. 42 -. J8 - .32 
-. 62 
- .58 -. 51 -. 49 
-. 51 - .59 -. 63 - .56 
- . 42 
-.52 -. 59 - .55 
- .01 
-.01 - .46 _.48 
. 01 .0:> . ll - .35 




















































.urt a.c 29.5 
39.9 























0 .23 0.19 
.15 .il 
.10 .06 
TABLE IV . - CONTINUED 
(g) R, 2, 000 , 000; M, 0. 94 
I} , 0 .10 'I . 0.20 
Angle or at.t.aek , 0., degrees 
0·5 1.0 2.0 3.0 '.0 
.82 .82 .81 .80 .79 
0.1, 0.10 0.01 -0.10 -0.21 
.en .03 ·.06 · .16 · .27 
.02 0 ·.07 - . 13 ·.20 
5·0 6.1 8.1 
.76 .72 .66 
-<> · 32 -0.113 -0.68 
·.39 · ·52 '·73 
•. 28 







edge 1 0 .17 .171 .n l .171 .751 .731 .701 .661 .6~ .511 ."1 
0.011 -0.01 -0.06 ..() .1.6 -o.v -0 .3 -0." -0 . -0.88 -l.af 
.01 -.03 -.m _.n -.42 -1.01 
-.Ok -.06 -. 11 - . 17 - . - . )9 - .~ 














- .10 -.14 - .17 - .23 -.42 -.9( 
· .08 -. 10 ·. 12 _ . lk · .18 _.211 - .28 · ·33 · ·37 
- .13 
-.1' - . 19 · .18 • • 22 ·.27 - ·31 · .35 · ·39 
•• 22 
-.23 .. ", · .27 - .30 - .34 · .38 _.41 
-."" 




- .47 · .50 ·· 53 · .56 ·.58 · .60 
· . 08 · . 50 - ·52 ·. 53 ·.56 · .60 • . 63 •. 66 ·.68 
· . 53 · .55 · .57 · .58 - .61 · .64 • . 67 - .70 - .12 
_.11" ·.06 · .50 · .53 · .55 - .61 • . 65 •. 67 -.11 
·.08 · .08 
· ·09 • . il ·.08 -. 111 -. 17 •. 18 · .27 
.03 · .03 .03 .01 .02 .03 • . 06 _.10 ·.20 
." .19 .2' .28 · 37 .'5 .52 .58 .63 
.07 .il .15 .18 .2, ·31 · 37 · '3 .'1 
-.01 .03 .06 .09 .16 .22 .27 · 33 .38 
· .010 · .02 .01 .010 
·09 
." .19 .2' .28 
- .13 ·. il · .08 ·.06 - .01 .03 .07 . 11 .15 
-.1' -.13 ·.il ··09 · .05 · .02 .02 .06 .10 
.. ", - .23 -. 21 ·.20 · .16 -.1) '· 09 · .06 ... 
- .34 · .32 ·· 30 ·.29 '.'" 
· .22 -.19 • . 16 -. 13 
· .08 ·.06 _.Ia, -.113 ·.be ·.37 - .311 · · 30 ·.27 
· .53 _.'1 - .149 ·.08 :. ." · .U · .38 -.311 - .31 
· .'9 ·.08 •. >8 - .41 - . Ii! · .be · .36 -.30 · ·29 
-.07 ·.07 ··09 -.14 · .12 ·.18 -. 19 - . 11 _.21 
.03 -.03 .02 0 -.01 ·.06 ·.08 -·09 -.1' 
TI, 0.40 
Angle at at.tack , 0. , ~grH' 
0.5 0 0. 5 1.0 2.0 3.0 '.0 5·0 6 .1 
·73 ·73 .73 .73 .71 .68 .64 .60 .5lo 
O. il 0·05 -0.02 -0.09 -0.23 -0·39 -0.'3 ..o.6k -0.7) 
.04 -.02 ·.07 -.13 ·.25 ·.38 · .5~ · . 7~ •• 8J. 
· .02 ·.06 -.il _.1' _.2" 
- ·3" .... ·.62 ·.79 
· .08 · .il - .1' -.19 · .28 ·.36 _.k' · .56 - .711 
-. 111 -.17 - .21 .. ", 




- .28 - .31 ·.38 _ . .11, - .'1 ·.58 •. 65 
- .28 
- ·31 • • 31< ··37 -. 103 - ·1.9 ··55 · .62 • . 67 
· .39 .... .... - .47 ·.52 ·.56 -.61 •. 67 ·.72 
- .'1 · .53 · .55 ·.58 ·.62 ·.66 -.10 -.14 ·.78 
·.60 _.61 · .60 -.61 • . 5'1 ·.62 • . 65 -.81 -.8OS 
·.57 ·.55 · .55 
'." 
· .58 · .62 . - . · .79 ·.86 
· .57 ·.52 - .41 •  08 _ . k! 
'."" 
- .k9 - .41 -.81 
-.31 ·.27 · .26 · ·29 · ·29 - ·3" ·.38 -22 ·.36 
• . 08 ·.il - .13 - .18 · .20 · .28 
- · 3· -.11 ·.18 
.06 ·.02 · .010 - .10 - .1' -.24 ·.31 - . 16 ·.16 
.010 .10 .16 .21 
· 31 .39 · '7 .53 .57 
-.~ 0 .06 .10 .19 .27 
·3' .U .'5 
-.13 ·.08 _.QJl 0 ·09 .16 .22 ·29 ·33 
- .11 -.13 
· ·09 ·.05 .02 .07 .n .20 
.'" 
-.23 - .19 - . 16 - . 13 - .06 0 . 06 .12 .16 
·.28 .. ", · .22 - .19 - .11. · .08 - . 03 .02 .06 
··33 - ·31 - .28 '. '" 
· .20 
- .1' -.10 ··05 -.01 
·.'3 - . 41 · .38 · .36 - .31 ·. 27 - .23 - .18 -.1' 
-.'" ·.52 ,. '9 - .47 .... ·.38 -.34 · .30 ·.27 
-.61 • . 63 · .62 -.61 ·.58 ··55 ··52 -.1.8 _.1t., 
·.57 ·.60 • . 67 - .10 - .61 ·.64 ·.60 · .53 •• >8 
-. k3 -.1.1 ·.62 •. 65 •. 63 • . 63 · .56 -.4' ··53 
_.24 
· .02 -.23 - .19 
· ·09 -.1' -.13 ·.12 - .1' 
··09 .03 .~ -.01 -. 03 ' ·07 - .08 - .10 · .08 
-.02 ' .27 .07 .02 · .03 ' ·09 ·.il -.10 ' ·09 
-.Ii' ' · 53 
· .06 · .53 
-.,1 · .58 
· .59 ·.66 
· .66 - .12 
-.74 ·.79 
·.78 · .82 
·.17 · .82 
· .36 -.... 
· ·31 · .36 
.72 .80 
.57 .65 
. '1 .56 
·37 .06 
.23 · 31 
.18 .26 
. .. 
· .06 .02 
· .20 • . 12 
- .23 
-.1' 
· .22 -.1, 
-. 19 
-.1' 
-. 17 -.17 




-1.00 -1 .13 
· .96 -1 . 11 
· ·93 -1 .08 
- · 91 -1 .06 
-·91 _1.~ 
· .90 -1.~ 
·.87 -1.06 
·.87 -1.04 
·.90 - l.~ 
·.88 -1.01 
· .63 · .78 
-.k3 
- · 30 
·.be · . 28 











-.19 - .10 
·.36 
-.'" 
·.38 · .27 
· ·37 ·.27 
- .211 •. 22 
- .21 ·.20 












































































-.11 -.20 _. 22 - .28 - .k, -.as 
- .22 - . ~ - .21 - .]3 - .41 -.811 
• . )2 ·. 3' · .36 · .be · .52 · .61 
- . 1.2 -.4, _.4' - . ~ - .61 - .ll 
'·52 •. 5lo · .55 · ·59 ·.69 • . 8; 
·.61 •. 63 • . 65 ·.68 ·.78 ' . . .9( 
· .56 · .58 ·.60 · .62 ' .73 '.~ 
-.38 -.43 . -.~ - .70 - . -.,1 
.01 - .011 - .09 -.il -.3k _. _ . 1t.~ 
.12 .il .08 .09 · .06 '. - . '" 
.20 .'" .29 .38 . n 
.~ .10 . 1) .21 .6.' 
-.03 .01 .~ .12 . , 
-.c6 -.0) .01 .m .• ' 
- .10 -.06 - .03 .03 .4 • 
·. U ·.e .~ ·. 07 ~ 
- .22 - .19 - .18 -. 12 -. .2:2 
- . )2 - .30 _.28 _.2" .07 
-.4.1 -.)9 - .37 - . )4 - .~ 
- .~ -.'" -.,2 -."9 - . 19 
·.62 · .60 ·.58 • . 5lo - .22 
·.57 · .56 ·.56 ·.53 ·.22 
-.46 - .47 _. '1 - .46 -.17 
.01 0 .01 .~ _ . 1' 
.12 .11 .10 .12 _.1' 
fl. 0.60 
Angle ot att.&c:k , a. , 4egreu 
-0.' 1 0 0.5 I 1.0 I 2.0 I 3.0 I '.0 I 5. 0 I 6.1 8 . 1 110.1 
.71 1 .71 1 .71 1 .71 1 .69 1 .67 1 .63 1 .60 1 .551 ·'71 .37 
0.06 -0 .01 -0.08 -0.16 -0.32 -o.~ -0.66 -0.19 .0.87 -1.01 -1.1) 
.02 ·.010 ·.10 ·.16 · .30 ,.'7 ·.67 ·.84 •• <)2 .1.06 -1.19 
-.03 · .08 · .12 -.17 · .26 · · 37 -.'1 ·.73 • • SJ. -1.00 -1 .1' 
·.07 ·. 12 · .16 ·.21 
· ·30 - · 39 - .'9 ·.69 - .81 · .98 -1.13 
-.16 - .21 .. ", 
· ·29 ·. 37 
-." ·.53 ·.62 · .78 •. <r.) -1.09 
· .26 · .29 
··32 ·.36 - .k3 · .50 '." ·.64 ·.78 , .9' -1.09 
· .33 · .36 - .40 - .1t.3 ' ·50 · .57 · .63 ·.68 · .79 · .96 -1.06 
- ."3 ·.06 , . '9 · .52 · .57 •. 63 ·.68 ·.75 · .80 - .<r.) - 1.011 
·.58 ·.56 · ·52 · .52 · .50 · ·50 -.'1 ·.70 · .78 · .88 ·.90 
• • 5lo -.4" ·.36 ·. 36 ·.33 ·.33 ··35 ·.68 -.72 · .78 -.80 
·.28 -.211 - .24 
'.'" 
.. ", ·.27 
· ·29 ·.55 ·.60 - .12 · .75 
- .11 
-.1' · .16 ·. 18 - .19 - .24 · .26 ·. 06 · .53 · .69 -.11 
· .08 ·.06 
· ·09 · .12 - .13 -.19 ·.22 · .38 -.111 · .64 •. 65 
-.06 0 .06 .10 .20 .28 .J' .bI 
.'5 
." .62 •. 1, -.11 
· ·05 -.01 .08 .15 .21 .28 ·33 .... .52 
-.20 - .16 ·.il - .08 0 .06 .13 .19 .23 . 33 .... 
' ·27 -.23 -.19 - .1' ·.08 · . 02 .010 .10 .15 .2' 
·3' 
· · 33 · · 30 · .26 - .23 - .11 - .il ·.06 0 .010 ·13 .23 
-.41 · .38 , .3' - .31 .. ", · .20 - .1' ' ·09 ·.05 .010 .13 
• • >8 ·.06 ..... · . be · .35 -·31 ·.27 · . 22 -.19 _ .11 -.01 
·.56 · ·57 ··55 · .53 - .kl -.4' · .38 · ·33 ··30 ·.22 · .12 
• • 5lo · .58 · .62 
-.6" -.61 ·.58 · .55 -.'1 •• >8 - . be · .29 
-.35 -.1.9 ·.60 '.6J, ·.68 ·.69 · .66 
··59 · · 57 -.43 · · 32 
· .22 ·.26 
· ·33 -.109 - .61 ·.66 -.61 ·.35 - ."3 · · 39 ·.32 
- .1' -.11 -.19 -.23 -.18 ·.26 · .20 ·.10 -.111 - .28 -.211 












~at1o cent {r_ 
chord 0.' 0 
Le~' edge 0 .6, .6, 
1.7 0.", -0.01 
4.1 -.", -.10 
7 .0 -.13 -.17 
9.0 -. 16 -.22 
13·1 -.26 -·31 
19.1 -.36 
- ·36 
.~;J ~:~ -.47 -.'" 
- ·59 -.60 
49.6 -. ,s 
-." 59.4 
-." -·'3 69.7 -.36 
-·32 
79.1 -.17 -.10 
69.6 .01 .03 
94.11 .06 .06 
1.6 - .", .01 
4.3 -.16 - . 14 
'.9 _.22 - .18 
9.4 
-·29 -. ., 
14 . 2 
-·37 - · 34 





-." 69.0 -.19 
-·32 
79.6 -.02 -.11 
89.0 .06 .02 
TABLE IV . - CONCLUDED 
(g) Concluded 
'I}~ 0.80 TI, 0· 90 
Angle ot attack, Q, degree. .r_ Angle or attack, a., degrees 
0.5 1.0 2.0 3.0 4.0 '.0 6.1 6.1 10.1 
t,.ocatio ceot 
0.' 0 0 .' 1.0 2 .0 3·0 4.0 '.0 6 .1 6. 1 10.1 chord 
.69 .69 .69 .66 .66 .63 .59 
." 
.41 Leadi", 0 .68 .69 .70 .70 .69 .66 .64 .61 .'7 .49 .39 .... 
-0.06 ..() . 1'5 -0.31 -0.49 -0.69 -0.63 -0·90 -1. 03 -1.1' 
_.1' -.21 -.)1 -. 42 -.~ 
-·n -.67 -1. 02 -l.IL 
- .21 -.26 
-.3' - . b4 -.'3 -.72 - .82 -.96 -'·09 
-.26 
- ·30 - ·39 -.lt7 
-." -.71 -.62 -.97 -1.07 
-.36 
- ·39 -.47 
-." -.61 -.10 -.62 -.94 -1.03 
-.41 
-.4' -.,. -.59 -.6' - ·71 - .62 -.92 -.99' 
-. '3 -.56 -.60 -.64 -.66 -.69 -.76 -.66 -.79 
-.60 -.,s -.~ -.61 -.6' -.61 -.67 -.72 -.661 
-." -." -.46 -.,. -. '7 -.43 -.49 -.61 -.60, 
-.'" -.4' -.30 -. 37 -. 39 -.33 - .41 -." -." 
- ·30 -.31 -.21 - · 30 -.36 - .29 - .36 
-.'" -.'3 
-.14 -.11 -.12 -.21 -.30 -. ., -.34 _.4' 
-.'" 
1.7 0.06 .. (LOI -0.09 -0.16 -0 ·32 -0.49 -~:~ -0.82 -~:; -1.01 -1.06 3.6 -.06 -.10 -.16 _.22 
-· 33 _.1., -.76 -1.03 :;:; 6.9 - . 14 -.16 -. 23 -. 27 -. 37 -.46 -.56 - .14 -.64 -.96 
9 .4 -.20 -.24 -.26 -.32 _.41 - . 49 -.,7 
-·73 -.6 -. 96 -.96 
14 .9 
-·30 -. 34 -.36 _. 41 -.49 -.56 -.62 -.73 -.61 - .92 -.68 
20.1 
-.39 -.41 
- .4' -. 46 
-." -.61 -.67 -·71 -.7 -·91 -.76 29 .9 
-·'3 - .56 -.60 -.62 -.6' -.63 -.65 -.66 ::~ -.74 -.6' Upper 36.7 -.,2 
-.'3 
-." -.56 -.60 -.61 -.56 _.4' -.60 -·59 aurfac 49.6 
-." -.49 -.'" -. 46 -.46 -.1.1 -. 36 -.32 -.~ -.,. ::~ ,s.6 -.31 -.30 -· 30 -·30 -. 30 -.30 -. 26 -.26 -.34 - .46 
69·6 -.16 -.16 -.16 -.19 -.13 -.21 -.19 -.22 -.31 -. 42 -.4S 
19·2 -.07 -. 06 -. 07 - .06 .01 -.11 -.12 -.18 -.27 - . 36 -.. 
.04 -.02 -.04 -.12 -.21 -.21 -. Jl -.lt1 ::~I .06 .04 0 -.07 -.1' - .19 -.28 - · 39 
.06 .13 .24 · 32 . 40 .46 .?, .'7 
·6!:1 




-.12 -.06 0 .07 .13 .20 .26 .33 . 42 
_.21 -.11 -.10 -.04 .02 .06 .12 .21 .)( 
93 ·7 .07 ·07 .06 .", .10 .01 - .04 -.10 -.21 -·33 -.41 
1.1 - .04 .03 .11 .17 .26 .36 .44 
.'" .53 :~ .6' 4.6 -.20 -.1' -.10 - .06 .03 .10 .17 .23 .27 .43 
6 .1 -. 24 -.19 -.14 - .11 -.03 .", .11 .17 .21 . 29 ·37 
9.4 -.30 -.26 -.21 - .18 -.11 -.", -:~ .07 .11 .19 .27 14.0 -.40 -.36 -.32 -·29 _ . 22 -.17 - .", -.02 .06 .1 
-.30 - ·27 -.20 - .HI -.06 -.02 .02 .11 .2< 19·3 -.49 -. ., - . 41 -.36 - . 31 -.26 - .21 -.16 - .13 -.", .03 
-.36 
-.3' -.29 -.211 - .18 -.12 -.09 -.01 ·os Lover 26.6 -.59 
-." -.,. -. '" -.46 -.41 - ·37 -·32 - .29 -.22 -. IL 
- . 46 _.41t -.39 -.34 -.30 -. ., -.22 -.14 -.0: 
-.,s -.56 -.51 -.46 -.41 - . 36 
-·33 -.27 -.1$ 
-.69 -.67 -.63 -.60 ::?~ -.,. -.'" -.4' -.36 
-.'7 -.63 -.67 -.73 -.64 -.63 -. ," -.41 
-.40 -.59 - .63 -.70 -.11 -.49 -.,. 
-.'7 -.44 
-.17 -.13 -.20 -.34 -.41 -.3 -. 36 -.44 -.36 
-.02 .01 -.01 - . 03 -.", -.29 -.36 _.42 -.391 
.urfac 39 .0 -.:56 -.,. -. ,. -.61 -. 60 -.:>6 _.'2 -.47 _.411 -.36 - · 31 
46.7 
-." -.'" - . 51 -.'7 -. '7 -.66 - .66 -.63 -.62 -· '7 - .4 59.2 -.32 - .30 -. 31 _.44 -.," - .62 
-.6' -.67 -.73 -.66 -. '7 
66.9 -.19 -.11 -.19 -. 27 -.30 -.40 ::~ - .63 -.67 -.66 - .56 79·7 - .", -.07 -.10 -.14 -.11l -.21 -.27 -. '2 -. 6 -.4 
69.3 ·07 .olo 0 - .02 .01 -.06 ::g: -.04 -.~ -.43 -.41 94.' .10 .07 .04 .03 . 06 0 - .02 -.11 -.36 -.41 
~ 
11. 0.9' 
Per- Angle or attack, Q., degrees 
~ea't10 cent 
chord 0 ., 0 0.' l.o 2.0 3.0 4.0 '.0 6 .1 6 .1 10.1 
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NACA RM A52B20 
(a) Ames l2-foot pressure wind tunnel. 
(b) Ames l6-foot high-speed wind tunnel. 
Figure 2 .- Photographs of the semispan model wing mounted in the Ames 
wind tunnels. 
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Figure 12. - The normal-force and pitching -moment characteristics and the corresponding 
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